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The Grand Canyon 


The Grand Canyon has been carved in the surface of the earth 
by the Colorado River during the hundreds of thousands of years 
that the river has been hurrying to the sea. 

The Canyon is 217 miles long, from 4 to 18 miles wide, and 
from 4000 to 5500 feet deep. In its floor, about 2300 feet above 
sea level, the river still carves away night and day. In a thou- 
sand years or so the Canyon may be a few inches deeper. 

In 1919 an area of 645,296 acres, or about 1000 square miles, 
including 105 miles of the Canyon, was set aside as a national 
park so that this example of nature’s power and beauty would 
be preserved for all of us to see. Thousands of people visit the 
Canyon each year. 

1. Which numbers above tell how many miles? How many 
feet? How much area? 


2. How could you tell, using numbers in the story, how much 
above sea level the rim of the Canyon is? 


3. How could you tell how many years ago Grand Canyon 
National Park was established? 

4. Give a four-place number which is used above. Tell why 
it is called a four-place number and what each figure in it means. 
Do the same for a six-place number. 

- 5. Select a national park or place of historic interest and 
tell the class about it, pointing out how you use numbers in 
making your report. 


Our Decimal Number System 


Our decimal number system, sometimes called the Hindu-Arabic 
number system, can be traced back about 2000 years. However, 
in its present form it has been used less than 500 years. In our 
decimal system all numbers are formed by using one or more 
of these ten symbols: 1, 2, 3, 4, 5, 6, 7, 8, 9, and 0. 

The chart at the left shows the 
places for the decimal units from 
ones to ten-thousands. Notice that 
each decimal unit is ten times larg- 
er as you move from right to left, 
and one tenth as large as you move 
from left to right. 

1. The word decimal is derived 
from the Latin word decem, meaning 
ten. Do you see why our numbers 
are called decimal numbers and why 
our system is called the decimal 
number system? 

2. The chart also shows how the 
value of a number symbol, such as 1, 
changes with its position. Look at this number: 11,111. Read- 
ing from right to left, the figures in it mean 1 one, 1 ten, 1 hun- 
dred, 1 thousand, and 1 ten-thousand. What does each figure 
in the number 99,999 mean? 

3. You can see that the number 54,321 means 5 ten-thousands, 
A thousands, 3 hundreds, 2 tens, and 1 one. What does the num- 


ber 26,873 mean? The number 37,964? The number 13,572? 


4. All the numbers in the chart are five-place numbers be- 
cause there are places for ones, tens, hundreds, thousands, and 
ten-thousands, even though there are zeros in some of the places. 
A zero in any number shows the absence of units in that place. 
So 30,705 means 3 ten-thousands, no thousands, 7 hundreds, no 
tens, and 5 ones. What does 62,080 mean? 

5. The largest figure you can write in any decimal unit place 
is 9, because each ten units are always changed to one larger 
unit as a number is written. Write the number that shows a 
value of fifteen ones. Of fifteen hundreds. 
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More about Number Meanings 


Each figure in a number shows the frequency of decimal units 
(how many) in the place where the figure is written. In the 
number 958 the frequency of hundreds is 9, the frequency of 
tens is 5, and the frequency of ones is 8. 


me AS ,1. For each of the following numbers name the decimal units 
” expressed and tell the frequency of each: 64 1032 7S 
3002 15 327 

Each number is equal to the sum of the products which result 
from multiplying the value of each decimal unit by its frequency. 

The chart at the right shows 
that the number 15 equals the 
sum of 1 X 1 ten + 5 X 1 one. 

The chart also shows that the 
number 234 is equal to the sum 
of 2 X 1 hundred + 3 X 1 ten + 
4X 1 one. 

2. In 234 the decimal unit of 
greatest value is the hundreds’ 
unit. Which decimal unit in 234 
has the least value? 

3. Make a chart like the one at the right above to show the 
meaning of these numbers: 458 2789 3976 1289 

4. Give the frequency of each decimal unit in each number 
in problem 3 above. 

5. For each number in your chart tell which decimal unit has 
the highest frequency. Then tell which decimal unit in each 
number in your chart has the lowest frequency. 

6. Study the chart at the right. Do 
tell which decimal unit has the highest Baa 
frequency. Then tell which decimal unit 


you see that it shows that the number 
has the lowest frequency: 4278.19 361.72 61,532.176 273.1 


3.45 is equal to the sum of 3 X 1 one + 
4X 1 tenth + 5 X 1 hundredth? 


7. For each of the following numbers 


Reading and Writing Decimal Numbers 


Numbers are easier to read when you use commas to separate 
them into periods as shown on the chart. Simply read the numbers 
in each period and then say 
the period name except that 
of the ones’ period, which is 
not used when reading a 
number. The number on 
the chart is read, four hun- 
dred seventy-five billion, nine hundred eighty-seven million, six 
hundred twelve thousand, three hundred forty-nine. 


Numbers with five or more 
places are usually separated into 
periods when they are written, as 
shown at the left. Four-place 
numbers, except dates, may also be separated into periods. 


Write the following numbers, using commas to separate them 
into periods. Read the numbers. 


1. 9786 3078 5107 8007 
2. 215234 19096 312927 8560071 
3. 4768298 5009127 37567983 9870189001 


Sometimes you may have to read num- 
bers with decimal units smaller than ones. 
Then you will use the place names shown 
in the chart at the left. Read them. 


You can think of such numbers as di- 
vided into periods, although commas are 
not usually used when such numbers are 
written. The number shown at the left 
is read, four hundred ninety-seven thou- 
sand three hundred twenty-six millionths. 


The name of the last place at the right is the only place-name 
used. i 


4. Decide what place-name to give to the following numbers: 
1. .87 .950 .0019 .95762 875376 
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Reading and Writing Mixed Decimals 


In 1910 the motorboat Dixie III won The Gold Cup. Her speed 
for her best 30-mile heat was thirty-three and six tenths miles 
per hour, or 33.6 m.p.h. In 
1954 the winner was Slo-Mo- 
Shun IV. Her speed for her 
best heat was one hundred 
four and seven hundred seven- 
ty-three thousandths miles per 
hour, or 104.773 m.p.h. 


The number 104.773 is a 
mixed decimal since it in- 
cludes decimal units whose 
value is one or larger and 
also decimal units whose value is less than one. 


When writing mixed decimals, use a decimal point (.) between 
ones and tenths. The decimal point is read and. 


1. Read the speed record for each year shown in the chart 
above. 


Write the words which express each of these numbers: 
2:°3:6 4.03 = 12.012 147.037 4765.0005 
3. 9.18 500.09 917.0076 32.070 37890.0101 
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Rounding Numbers 


The picture at the left below shows a sheet of cardboard upon 
which Bob has mounted some stamps. 


a7 oe 1. Is the exact number of stamps 
= shown closer to 30 or to 40? 


Bob said to Jerry, “I have about 40 

stamps mounted on this cardboard.” 

When Bob spoke of “‘about 40 stamps,” 

jpg To round off a number to the nearest 

Aili ~ ten when the figure in ones’ place is 5 or 
oe 


he rounded off the number 38 to the 
more, round to the next higher ten. 
2. Round these numbers to the near- 


nearest ten. 
cd | 23) (RJ est ten: «89 45 97 «476 = 1958 
3. Decide which of these numbers 
are nearer 3 tensthan4tens: 31 37 39 34 36 32 35 
To round a number to the nearest ten when the figure in ones’ 
place is less than 5, substitute a zero for the figure in ones’ 
place. 


4. Round to the nearest ten: 31 52 74 83 262 


5. According to a newspaper, about 800 persons attended a 
game. The exact number was 796. Why did the writer ‘‘round off”’ 
the number? The writer added 1 hundred to the 7 hundreds’ place 
because 9 tens is closer to 1 hundred than to 0 hundreds. 


6. Round off to the next higher hundred any of the following~ 
numbers in which the frequency of tens is 5 or more: 
850 455 749 4193 85,271 19,112 37,090 49,999 


7. Round off to the nearest hundred each of the following 
numbers in which the frequency of tens is less than 5: 
412 509 5628 9878 3121 17,997 98,910 89,393 


Rounding Larger Numbers 


The population of the United States in 1950 was 150,697,361. 
This number can be rounded off to any place we wish. See the 
chart at the right. 

1. The first number in the chart is rounded 
to the nearest hundred. Why was 361 changed to 
400 in rounding to hundreds? 

2. Which number in the chart is rounded to 
the nearest thousand? Why were the figures 361 
replaced with three zeros? 

3. What happens when you round the number to the nearest 
ten-thousand? Explain how the third number was rounded to the 
nearest hundred-thousand. 

4. Which number is rounded to the nearest million? How can 
you tell? 

Below are the names of five of our larger national parks, the 
year when each was established, its area in acres, and the state 


. in which it is located. 


5. For each park listed, read the area in acres. Then round 
the number of acres to the nearest thousand; to the nearest ten- 
thousand; and to the nearest hundred-thousand. 

6. Round to the nearest million the number of acres in the 
three largest parks listed. 

7. How many years ago was each park established? 


Using Round Numbers 


1. You can make comparisons quickly by using round numbers. 
For example, Yellowstone National Park has an area of 2,213,207 
acres. Glacier National Park has an area of 999,015 acres. To 
find about how many times larger Yel- 
lowstone National Park is than Glacier 
National Park, you can round the num- 
bers to millions and use the round num- 
bers to divide, as at the left. 


About how many times larger than Glacier National Park is 
Yellowstone National Park? 


2. Read the popula- 
tion and area figures at 
the left. Round off the 
numbers to the nearest 
million and find about 
what the population per 
square mile was in each 
census year given. 

8. About how many 
times aS many persons 
lived in the United States in the year 1950 as in 1900? 


Round each population figure in the table above to the nearest 
hundred-thousand and use the round numbers to answer ques- 
tions 4, 5, and 6 below. 


4. How much did the population increase in each of the ten- 
year periods? 


5. How much less was the population growth between 1930 and 
1940 than between 1940 and 1950? 


6. How much did the population increase in the 20-year period 
ending in 1920? 
Without rounding the numbers, answer the following questions: 


7. How much did the land area increase in the 10-year period 
beginning in 1930 and ending in 1940? 


8. How many fewer square miles of land were there in the 
United States in 1950 than in 1940? 
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Roman Numbers 


The seven Roman numerals used in writing Roman numbers, 
and the value of each in our decimal system are shown above. 

1. In the decimal number 2305, how do you know that 2 means 
2 thousands, that 3 means 3 hundreds, that 0 means no tens, and 
that 5 means 5 ones? 

2. As a Roman number, 2305 is written MMCCCYV. Answer 
these questions about it: How are 2 thousands shown? What 
was done to show 3 hundreds? To show 0 tens? To show 5 ones? 

3. What is the advantage of having decimal unit places to 
show the value of a numeral? 

The following rules will be helpful in understanding, reading, 
and writing Roman numbers. 

@ When a numeral is repeated, its value is added. 


Il=3 XX = 20 CCC = 300 MMMM = 4000 


@ When a numeral is written to the left of a numeral of greater 
value, its value is subtracted from the value of the larger numeral. 
IV=4 XL = 40 CD = 400 
@ When a numeral or a number is written to the right of a numer- 


al of equal or greater value, its value is added to the value of 
the larger numeral. 


Vil=8 LIX=59 MCM = 1900 CDIV = 404 


DXXX = 530 


@ A horizontal bar over a numeral multiplies the value of the 
numeral by 1000. 


XV = 10,005 


M = 1,000,000 XCLIV = 10,154 


4. Write these numbers using Roman numerals: 28 34 118 
438 1954 50,000 ~- 
5. Read these Roman numbers: XIX LXXVI MCXXI DCIV XLV 


Nv 
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Success in Arithmetic 


It is not difficult to be successful in arithmetic. Anyone can 
do so if he will take time to do a very few things. To be successful 
in using arithmetic, and enjoy it, you should: 

¢ Make sure that you know the basic facts in addition, subtrac- 
tion, multiplication, and division. (As you review the basic 
facts, make practice cards for those. you are not sure that you 
know. Then practice until you are sure that you know them.) 
¢ Make sure that you understand our number system. (Do you 
know why you must keep ones in ones’ place, tens in tens’ place; 
why you sometimes change 10 ones to 1 ten, and so on?) 

¢ Make sure that you know what kinds of questions you can 
answer by using each of the four processes: addition, subtrac- 
tion, multiplication, and division. (For example, addition an- 
swers questions that mean for you to find the total of two or 
more unequal numbers, or groups.) 

¢ Learn to work carefully and always check, or prove, your 
answers to make sure that your work is correct. 


Be ready to give the answers to these two questions: 

1. What kinds of questions can you answer by using addition? 
Subtraction? Division? Multiplication? Counting? 

2. How can you prove the answer to an example in addition? 
Subtraction? Multiplication? Division? 


Read each problem below and tell which process — addition, 
subtraction, multiplication, or division — you would use to 
find-the-answer.-Then,—without—writingan example, tell what 
the answer to the problem question is and how to check, or 
prove, your answer. : 


3. The score of a football game was Hornets 28, Rockets 12. 
By how many points did the Hornets win? 


4, What was the total number of points scored in the game? 
5. What was the average number of points scored per quarter? 


6. The Rockets scored all of their points by field goals, which 
count 3 points each. How many field goals did they kick? 


7. At 2 dollars each, what did 6 tickets to the game cost? 
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To Help You Remember 


The page numbers following the questions show you where to 
turn if you need help. 


> To think and talk about: 

1. Discuss some of the uses of numbers and of computation 
with numbers in everyday life. (5) 

2. Tell what you can about the history of our decimal num- 
ber system. (6) Volunteers may wish to learn more about the 
decimal number system and report to the class. 

3. Why is our number system called the decimal system? (6) 

4. Explain the meaning of this number: 30,704. Is it a three- 
place, four-place, or five-place number? Why? (6) 

5. Why is 9 the largest figure you can write in any place in 
the decimal system? (6) 

6. What do we mean by frequency? Give the frequency for 
each decimal unit in this number: 6382. Tell which unit has the 
highest frequency, and which has the lowest frequency. (7) 

7. Name the first five decimal unit places to the left of the 
decimal point and to the right of it. (6, 8) 

8. What is a mixed decimal? Give an example and read it. (3) 

9. Name the seven Roman numerals and tell the value of each 
in our decimal number system. (13) 

10. Tell how to write these numbers as Roman numbers: 2, 30, 
4, 900, 18, 1776. Can you show a zero with Roman numbers? (13) 
> To think about and write: 

1. Write the symbols we use in decimal numbers. (6) 


2. Draw a chart to show that 725 is equal to the sum of the 
products resulting when we multiply the value of each decimal 
unit in the number by its frequency. (7) 

3. Write the number 3750201980 separated into periods. Write 
the names of the periods in the number. (8) 

4. Write the following numbers: 68, and 68 rounded to the 
nearest ten; 479, and 479 rounded to the nearest hundred; 5120 
rounded to the nearest thousand. (10) 
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Testing Yourself 


Work quickly but carefully. Think each answer before you 


1. Copy this sentence and fill the blanks: In our decimal 
number system each decimal unit is times larger than 
the decimal unit to its right and one tenth as large as the decimal 
unit to its left. 


2. Write the names of the first four decimal unit places to 
the left of the decimal point and the first four places to its right. 


3. Tell what each number means: 847 19,063 33 6410 56.12 


4, Write a two-place number, a four-place number, and a six- 
place number. 


5. Which is the largest and which is the smallest decimal unit 
in this number: 419? 


6. In the number 195, which decimal unit has the largest fre- 
quency? Which has the smallest frequency? 


7. Write the following numbers, using commas to separate them 
into periods: 32056 7918 234859100 740602005 


8. Write a mixed decimal which has five places to the left of 
the decimal point and three places to the right of it. Separate the 
number into periods. 


9. In rounding numbers, when you drop a figure how do you de- 
cide whether or not to add 1 to the next figure to the left? 


10. Round these numbers to the nearest ten: 86 31 49 


11. Round these numbers to the nearest hundred: 


695 1424 352 10,769 101,980 748 
12. Round these numbers to the nearest thousand: 

3742 1890 26,059 5600 375,499 8501 
(13. Write these Roman numbers as decimal numbers: _ 
XII ‘ DCCC LVI XCIll MDXL CCXCVII VL 
14. Write these decimal numbers as Roman numbers: 

49 125 3198 550 1910 10,200 684 
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A Vacation in the North Woods — 
Se eee cece Sta e? Wee ee 


Find the answers for the problems below. 


1. In two days Sherry and Dick Garton and their parents drove 
from their home to a cabin in the north woods for their vacation. 
They drove 210 miles the first day and 300 miles the second day. 
How far was the cabin from their home? 


2. How much farther did they drive the second day than the 
first day? 
3. Dick kept a record of the fish caught during their two 


weeks’ vacation at the cabin. Dr. Garton caught 48, Sherry 17, 
and Dick 30. How many fish did they catch altogether? 


4. How many fish did Sherry and Dick catch in all? 


5. During the two weeks how many more fish did Dr. Garton 
catch than the total caught by Dick and Sherry? 


6. One day they all picked blueberries. Mrs. Garton picked 
5 quarts, Dick 3, Sherry 2, and Dr. Garton 7 quarts. How many 
quarts of berries did they pick altogether? 


7. On the trip home they visited relatives at Wausau, which 
added 50 miles to the drive. How long was the trip home? 


8. Expenses for the two weeks were, $75 for cabin rent, $90 
for food, $21 for gasoline and oil, and $10 for motel rooms. Find 
the total of these expenses. 
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Reviewing the Addition Facts 


You know that we add to find how many or how much in all. 
You also know that the numbers in an addition example are called 
addends; that the answer is called the sum; 
and that the plus sign (+) asks you to add. 


The following examples together with their 
answers are the 81 addition facts. Be sure that _ 
you know them perfectly and can give the an- 
swers quickly. You will use these addition facts 
in working all addition examples, as well as in checking subtrac- 
tion, adding partial products in multiplication, and also in 
multiplying mentally in division. 


1.5 3 7 8 4 9 6 3 9 1 9 1 
7 8 7 5 2 5 4 6 2 8 Q 8 
24 8 5 4 3 2 2 1 7 6 2 °° 5 
1286 265 € 4 £18 
38 7 9 1 8 7 5 2 7 6 2 5 
gs 26 4 6 6 8 4 8 6 3 1 
4.3 9 2 4 6 5 8 1 6 9 7 5 
5 1 7 8 1 4 3 2 3 8 3 §& 
5.6 4 3 15 2 124 8 .4. 8 
27 4 2 1 2 6 5 2 4 1 
67 8 9 1 3 2 4 6 7 8 9 
ak ce a a one eee ee 
78 4 3 4 3 5 6 7 6 9 1 
7 9 7 3 9 8 27 9 § 7 Q 


If you forget an addition fact you can always recall it by 
counting. For example, you can recall the sum of 5 + 7 this way: 
Think 5 and count the next 7 numbers, like this: 6, 7, 8, 9, 10, 
11, 12. 5+7=12 

Thinking of a related addition fact will often help you recall 
an addition fact. For example, if you have forgotten the sum of 
74+ 8, think: 8+ 7 = 15; so7+8=15. 
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Using the Addition Facts in Computation 
et VV Omputation 


Simple addition examples have two addends, but column ad- 
dition examples have three or more addends. In column addi- 
tion you must add, remember the unseen sum, and add it to the 
next addend. To find the sum for any addition example, add 
down first and check by adding up. 


Study examples A, B, and C, using the explanation given below 
for each example. 


@ In example A add the ones 
and bring down the tens. 
@ In example B add the ones. 
8+7= 15. Change 10 ones 
to 1 ten and add the 1 ten . 
to the 2 tens in the two-place addend. e In example C there 
are 9 tens in the two-place addend, so you will also have to 
change 10 tens to 1 hundred as you write the sum of tens. 
Ane @A Think: 3 +5 = 8;s063+5= 68 
peapeaue @B Think: 8+ 7 = 15: s028+7= 35 
THE NOY OIG Think Bk 6 1A ORE 


Find the sums: 


1. 64 32 $.20 78 46 $.85 97 98 $.99 
SS oa ae ere ee 
2, ol 2 $.30 16 5 $.09 6 87 $.03 
50 4 .03 4 2 .07 95 9 .08 
YS, ee 1a ez. sa!) ie, oe 


The addends in the following examples are two-place numbers. 
In some of the examples it will be necessary to change 10 ones to 
1 ten, or 10 tens to 1 hundred, or both. Copy, add, and check. 


3.63 32 64 56 $26 93 94 90 94 92 
Sey 22 12 AD 75) 408) 85) oils Fe 
el 205 3 10 80 «7270! 193 [6 


47 V8 ¥37 125) 180" $29" AG) 187’ ~+ 36. WO 95 
245-18, 927) 34 Si 25935 470) . 153 . 480 - 725 
465) 15) <29% 15 27 64d, (98 #48 . 5275... 79 
20> "14 “916 - 26 Ges -300 i60 L765). -48 


Addition of Two-, Three-, and Four-Place Numbers 


Copy the examples in each row, find the sums, and check your 
work. Remember to change ones to tens, tens to hundreds, hun- 
dreds to thousands, and thousands to ten-thousands whenever 


necessary. 


1. 41 
503 
= 


2, 25 
406 

18 

39 


3. 120 
213 
302 
324 


4, 126 
208 
114 
225 


67 470 
32 48 
1009 
514 75 
43 86 
27 244 
15 57 
302 201 
134 820 
210 666 
14312 
218 703 
125 217 
237 324 
316 552 


24 
752 
60 


48 
63 
59 

698 


513 
701 
425 
940 


426 
609 
813 
904 


950 
70 
6 


59 
865 

74 
97 


771 
842 
920 
605 


542 
308 
279 
630 


43 
94 
872 


95 

79 
798 
86 


930 
463 
581 
942 


835 
476 
594 
769 


No two examples in the rows below are worked the same way. 
Copy the examples in each row, add, and check. 


5. $ 2.01 
B22 
40.03 
2.01 


6. $ 1.02 
219 

1,29 
63.21 


7. 3003 
2120 
3022 
1203 


20 


$ 6.01 
7.23 
5.10 

54.44 


$24.07 
6.18 
5.20 
8.05 


4112 1032 
2301 3120 


7032 2703 


2454 1424 


$ 7.10 
8.23 
77.12 
9.33 


$ 6.19 
7.06 
5.18 

97.25 


3702 
5813 
2420 
7032 


—_—_——— 


$ 2.50 
1.72 
42.05 
1.81 
$ 1.84 
60.75 
2.69 
3/5 
2152 
iZ7i* 
2040 
3596 


$ 


8.51 


44.22 


5.0s 
8.94 


$ 


2:19 
-6.86- 
5.47 


68.94 


2550 © 


7031 
3146 
1280 


1270 
2851 
4005 
1923 


$95.42 
7.63 
9.40 
_852 
$98.75 
7.63 
5.56 
8.42 


2730 
5261 
8592 
7685 
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Using Addition to Solve Problems 


Read each of the following problems. Then decide: 


> What the problem tells. 
> What the question in the problem means. 
> What example you should write. 


Then write the example and find the answer. 


You know that when a problem tells you the number or amount 
in each of two or more unequal groups and asks you to find the 
total number or amount, you should add to solve the problem. 


1. How much money will Betty need to buy a $6.98 pair of 
shoes, a $5.25 sweater, and a $5.79 skirt? 


2. Last week Bob sold 86 papers on Monday, 79 on Tuesday, 
89 on Wednesday, 83 on Thursday, 101 on Friday, and 85 on 
Saturday. How many papers did he sell last week? 


3. Jane saved money as follows: June, $1.55; July, $1.25; 
August, $1.10; September, $1.95. How much did she save in all? 


4, The September enrollment at Franklin School was 625; at 
Washington, 398; at Lincoln, 729; and at Roosevelt, 1078. What 
was the total enrollment at the four schools? 


5. In a year the Balsom family spent $750 for food, $698 for 
rent, $475 for clothing, and $327 for operating expenses. What 
was the total amount spent that year for these items? 


6. Mr. Dawson drove his car 1195 miles in June, 1051 miles in 
July, 1278 miles in August, and 1357 miles in September. How 
far did he drive altogether in those months? 

7. Kristine’s father had checks amounting to $27.98, $31.75, 
$29.50, $41.88, and $30.03 to deposit in the bank. What was 
the total amount of his deposit? 

8. Dick kept the following mileage record of a trip: Sunday, 
378 miles; Monday, 423 miles; Tuesday, 325 miles; and Wednes- 
day, 489 miles. What was the total distance traveled? 


Adding Large Numbers 


You know that you add hundreds or thousands in the same way 
that you add ones or tens. Do you see that you can add addends 
of any size by using what you know about adding ones or tens? 


Add and check. In some examples in rows 2 and 3 you will 
have to change ten-thousands to hundred-thousands. 


1, 1025 3012 1130 3705 1067. =-.3027 $17.86 
3212 1228 2705 2816 2158 2169 23.07 
2030 2333 3017 5628 1203 4256 17.50 
1106 7208 1806 3019 3379 6187 30.89 
232/ 5016 4521 1427 1085 9004 12.03 


2. 32,520 6,024 5,161 8,159 7,960 9,964 
1,235 2,317 12,370 7 ,068 4,671 88,978 
3,044 54,056 7,293 92,279 53,782 9,687 


3. 12,452 62,103 17,603 24,753 12,765 65,874 
30,201 71,321 25,026 16,079 36,892 38,427 
23,003 20,031 17 ,354 20,830 10,057 76,896 
10,131 32,145 36,020 17,987 21,305 98,951 

Sometimes you need to add addends with six or even more 

places. For example, to find the population of both the United 
States and Canada, you would add 150,697,361, 
which was the population of the United States 
in 1950, and 14,009,429, which was the popula- 
tion of Canada at its last census. 


Study the addition at the right. Be sure 


that you understand how it was done. Be 
ready to explain it to the class if you are asked to do so. 


Copy these examples, add, and check: 


4, 153,428 792,847 204,526,897 210,375,108 
641,700 703,657 1,327,482 275,486,743 
213,124 987 ,598 14,275,689 482,968,824 


Estimating Answers in Addition 
ea aN ee a ee ee 


When you solve an arithmetic problem you should always 
make sure that your answer to the problem question is a sensible 
answer. Read problem 1 below. 

1. There are 879 pupils enrolled in Lincoln School, 985 in 
Washington School, and 703 in Jefferson School. What is the 
total enrollment in the three schools? 

If you round the numbers in the problem to hundreds and add 
mentally, you can see that the total enrollment is about 26 hun- 
dred, or 2600. (9 + 10 + 7 = 26) Find the answer for the problem. 
Compare it with 2600. Is your answer reasonable? 

When you decide about what the answer to a problem will be, 
you are estimating the answer. Read each problem below and 
estimate the answer. Then solve the problem and decide whether 
or not your answer is reasonable. 

2. Jim lives in a town with a population of 7095. Nearby is 
another town which has a population of 5890. What is the total 
population of the two towns? 

3. Jerry bought a pair of shoes for $6.95 and a cap for $2.75. 
How much did he spend for both? 

4. Mr. James bought a tire for his car for $19.95 and a battery 
for $14.75. How much did he spend for both? 

5. In a three-game series between two baseball teams the 
attendance was 28,987, 31,203, and 19,275. What was the total 
attendance for the three-game series? 

6. Mr. Edwards bought an automatic washer for $259.95 and a 
clothes dryer for $234.95. How much did he spend for both? 

7. The population of Vermont in 1950 was 377,747 and the 
population of New Hampshire was 533,242. What was the total 
population of these two states in 1950? 

8. In 1950 the population of California was 10,586,223, of 
Oregon 1,521,241, and of Washington 2,378,963. What was the 
total population of these three states in 1950? 

9. The area of continental United States is 3,022,387 square 
miles, of Canada 3,845,774 square miles, and of Mexico 76,373 
square miles. Find the total area of these three countries. 
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Reviewing the Subtraction Facts 


You know that you subtract to find the difference between two 
numbers. The larger number in a subtraction example is called 
the minuend. The smaller number is the 
subtrahend. The difference is the answer. 
The minus sign (—) asks you to subtract. 


O) 


Together with their answers, the follow- 
ing examples are the 90 subtraction facts. 
Make sure that you know these facts. You 
will use them in all other subtraction examples and in division. 


19 8 9 4 5 7 8 9 7 8 
2 gs @ t+ & &@ F 2 & 8 
26 8 6 YF 8B © # B 2 4 
s 2 & & & © &€ £2 
31 8 9 7 5 3 9 4 9 6 
+ 2 &£€ @ £ B2 €& & 2S 
aa 8 F #8 4 2 8 & 8 & 
1 6 1 6 2 1 2 5B 4 §& 
55 067~«SttC SiC DH Hi“ aD 
4 7 & @ tf & SB & B SE 
6.10 11 13 15 lO 12 ill 4 12 18 
&’ @ ef 27 2 & J 2 A EZ 
7.15 10 12 13 WW 14 4d 17 10 11 
a & & 4 3 2 2 42 42 2 
8.14 17 16 #10 WW 6 12 10 12 10 
A ®@ @ 2 ASAE Ee 2S 
9.12 13 ll 16 14 13 «#210 #13 «+10 «14 
8 5 5 9 8 6 FJ 9 5 3 


If you forget a subtraction fact you can recall it by think- 
ing of the related addition fact. For example, 8 — 2 =? Think: 
2+6=8;so8—2=6. 
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Using the Subtraction Facts in Computation 
——$—<—_— ets  Vommputation 


Study examples A and B below. @ In example A you subtract 
the ones and bring down the tens. The quick way is for you to 
think: 7 —4=3; so 57—4=53. e In example B you must 
change 1 ten to 10 ones. Remember, 7 tens are 
left. 10 ones + 3 ones = 13 ones. 13 — 7 = 6. 
Bring down the 7 tens that were left. The 
quick way to find this difference is to think: 
13 — 7 = 6; so 83 —7 = 76. 


Find the differences in row 1 the quick way: 


1.38 59 75 1St= 499)" 925 67 S0hs 781 97. 
2 6 5 S 7 8 9 2 ah, ) 


Explain the subtraction in each completed example below. 


Copy and subtract. Check by adding the difference and the 
subtrahend. This sum should be equal to the minuend. 


2. 76 38 23 89 69 43 90 71 54 - 65 
Be Big 13 82 26 9 37, — 6 540) 27 


Copy the examples in each row, subtract, and check. No two 
examples are alike. Change thousands to hundreds, hundreds to 
tens, and tens to ones when necessary. 


3. 586 729 758 444 208 647 359 536 
AS 7 223) es 15 says as 


4.867 400 5789 4078 5638 7218 $80.07 
378 269 3763245648345 9.85 
5. 9832 8395 1823 7586 3045 3806 $36.08 
723 666 (578 597 786° 378 6.98 
6. 8000 5986 3345 $57.25 8245 6005 $67.85 
976 4375 2423.34.54 6382 4723«S—«34.59 


—_ ——— ese 
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Using Subtraction to Solve Problems 


Sometimes a problem tells you the number or amount in one 
group and the number or amount in a smaller group. It then 
asks a question that means you are to find the difference be- 
tween these numbers or amounts. You should subtract to solve 
the problem. Read each problem below and decide: 


> What the problem tells. 
> What the question in the problem means. 
> What example you should write. 


Then write the example and find the answer. 

1. Last year Henry was ill and was absent 19 days of the 180 
days school was in session. How many days did he attend school? 

2. If 119 of the 180 school days last year were clear, how 
many were cloudy? 

3. This year there will be 186 school days. On how many of 
the 365 days in the year will there be no school? 

4. The total enrollment in Pollard Junior High School is 1016. 
One day 97 pupils were absent. How many were present? 

5. The enrollment at Jeffry School is 823. There are 75 pupils 
in the seventh grade. How many pupils are there in all the other 
grades? 

6. Of the 823 pupils in Jeffry School, 435 are girls. How many 
are boys? 

7. In five years the population of Amesville increased from 
7915-to-9104. What was the increase? 


8. Betty wants to buy a bicycle that costs $50.00. She has 
saved $31.69. How much more money does she need? 


9. Jim has saved $41.75. If he spends $19.98 for a rod and 
reel, how much money will he have left? 


10. How much less than $30.00 is $29.95? 


Subtracting Large Numbers 


You know that you subtract hundreds or thousands in the same 
way that you subtract ones or tens. Do you see that you can 
-use subtraction with very large numbers by using what you have 
learned about subtracting ones or tens? 


Copy the examples in rows 1, 2, 3, and 4 and subtract. Check 
your answers. In some of the examples in rows 2 and 3 you will 
have to change ten-thousands to thousands. In row 4 you will 
have to change hundred-thousands to ten-thousands. 


1. 8374 5894 7583 $90.36 3605 4207 7008 
7568 4695 3594 54.78 2368 1388 3279 

2. 27003 62864 89712 42840 76031 83010 
6485 7532 9801 1732 2546 7641 

3. 27012 17630 65030 71812 43205 38012 
13504 12925 42653 53451 26327 37934 

4, 253017 421352 654283 793,015 824,125 
26009 68141 76127 274,273 647 ,358 


Sometimes you need to.use subtraction with numbers with more 
than six places. For example, to find how many more people 
live in the United States than in England, 
you would subtract 41,147,938, the population 
of England, from 150,697,361, the population 
of the United States. 

Study the subtraction at the right. Be sure 


that you understand how it was worked. Be 
ready to explain it to the class if you are asked to do so. 


Copy these examples, subtract, and check: 


5. 3,275,486 4,386,492 25,486,920 138,520,600 
187,597 2,948,287 14,295 846 114,210,542 


Estimating Answers in Subtraction 


Even in a problem with large numbers, you can make sure 
that your answer is reasonable by estimating the answer and 
comparing your estimate with your exact answer. Read problem 1. 

1. The population of the United States is 150,697,361, and the 
population of Mexico is about 29,922,000. Find the difference. 


If you round the numbers in problem 1 to ten-millions and sub- 
tract mentally, you can see that the difference is about 12 ten- 
millions, or 120,000,000. (15 -3=12) Find the answer and 
compare it to the estimated answer. Is your answer reasonable? 

Read each problem below and estimate its answer. Then solve 
the problem and decide whether or not your answer is reasonable. 

2. The area of Rhode Island, our smallest state, is 1214 sq. 
mi. Connecticut’s area is 5009 sq. mi. Find the difference. 


3. Delaware has an area of 2057 sq. mi. Maryland’s area is 


~. 10,557 sq. mi. How much smaller is Delaware than Maryland? 


4. Mt. Everest, the world’s highest mountain, is 29,141 ft. 
high. Mt. Whitney, the highest in the United States, is 14,110 
ft. high. How much higher is Mt. Everest than Mt. Whitney? 

5. Texas has an area of 267,339 sq. mi. France has an area 
of 212,659 sq. mi. How much larger than France is Texas? 

6. The population of Texas in 1950 was 7,711,194. The popu- 
lation of France is about 42,740,000. Find the difference. 

7. The population of New York State in 1950 was 14,830,192, 
and of California 10,586,223. Find the difference. 
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Should You Add or Subtract? 


Read each problem below and decide what the problem tells, 
what question it asks, and whether you should add or subtract to 
find the answer. Write A on your paper if you should add, S if 
you should subtract. Then find the answer, and check by making 
sure that it is reasonable. Remember: 


If the problem question means: Then do this: 
> Find the total number or amount in two Add 
or more unequal groups 
> Find the difference between two numbers Subtract 


1. An automobile dealer sold 119 cars in one month and 77 cars 
the next. How many cars did he sell in all in those two months? 


2. Lake Winnebago is 32 miles long and 14 miles wide. What is 
the difference between its length and its width? 

3. One year the three largest sturgeon caught in Lake Winneba- 
go weighed 97 lb., 89 Ib., and 87 lb. Find their total weight. 

4, A manufacturing company had 96 workers in one factory 
and 29 in another. How many workers were in both factories? 

5. A park was increased from 89 acres to 123 acres. How much 
larger was the new park than the old? 

6. On the average, college students spend $469 for tuition and 
books and $589 for room and board each year they are in college. 
How much per year do these items cost altogether? 

7. A county clerk issued 288 marriage licenses one year and 
302 licenses the next year. How many more did he issue the 
second year than the first? 

8. In five years a city building inspector issued permits for 
new buildings as follows: 199, 161, 193, 196, 207. How many did 
he issue in all? 

9. A ship with a capacity of 1000 passengers carried 789 on one 
trip. How many more could it have carried? 

10. Attendance at the first two football games was 1191 and 
1576. What was the total attendance for the two games? 

11. The number of telephone customers in a city increased from 
7598 to 7694 in one year. What was the increase? 
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Review and Practice 


Find and check the answers for the examples in each row below. 


Add: 

1. 2 4 96 8 
4 56 5 9 
1 9 8 6 
2 2 3 78 
3 8 7 5 

2. 35 321 $2.45 
46 103 8.23 
875 210 9.72 
89 142 4.36 
90 2311.84 

8. 35,713 64,032 
26,387 47,158 

Subtract: 

4.79 48 32 97 
3 6 9 8 

5. 385 $4.06 768 
80 79324 

6. 52,694 39,760 
14,756 13,973 


Answer these questions: 


11 70 26 67 85 39 
30 31 15 78 92 54 
14 53 38 31 48 62 
23 42 11 40 76 85 
i 6 7 2 @ 46 
123 7569 3001 4576 
201 482 1220 2687 
310 756 1032 5849 
223 675 2413 6730 
7032 341 2333 3425 
584,972 3,765,287 9,654,079 
253,428 9,287,569 15,873,085 
$50 67 80 73 91 = §$.40 
04 2 35 6 59 _17 
500 9875 6007 8999 3001 
436 203 649 3567 2845 
687,203 5,658,279 36,032,975 
298,136 1,823,054 21,648,396 


7, What does this number mean: 5,217.3469? Which decimal 
unit is the largest and which is the smallest? 


8. In the number in question 7 above, which decimal unit has 
the largest and which has the smallest frequency? 


Estimate the answer for each problem below. Then find the 


exact answer. Is your exact 


answer reasonable? 


9. One load of coal weighed 4925 pounds. Another load weighed 
3075 pounds. Find the difference between the weights. 
10. Karl saved $9.50 during July and $13.75 during August. 
What was the total amount he saved in those two months? 
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To Help You Remember 

The page numbers following the questions, examples, and AN 
problems tell you where to turn if you need help. 
> To think and talk about: 


1. Why do you add? Why do you subtract? How do you decide 
whether to add or subtract to solve a problem? (18, 21, 24, 26, 29) 


2. Why is it necessary to know the addition and subtraction 
facts? (18, 24) 
3. What is each number in 43 + 52 = 95 called? (18) 
4, How does column addition differ from simple addition? (19) 
5. Explain how to add and check: 6985 + 7439 =? (19, 20) 
6. Name each number in this example: 87 — 34 = 53. (24) 
7. Explain each step in finding and checking the answer for 
this example: 8005 — 7249. (25, 27) 
> To think about and write: 
Add and check in rows 1 and 2; subtract and check in 3 and 4. 


1. 32 403 #&4«65i11 210 5713 2076 ~~ $71.86 
80 940 321 621 8621 3385 62.54 
65 306 700 8934 6528 2058 91.62 

370), 520 647 822 9635 1204 70.23 (20) 


2. 35,634 38,060 254,371 6,428,972 43,203,917 (22) 
16,259 4,287 306,847 5,286,087 21,398,403 


3.148 605 824 370 7289 5726 $95.03 
69 17 254 326 862 490 54.78 (2) 


4. 6102 74,283 863,420 6,213,112 97,603,005 
1397 37,596 748,250 2,425,354 38,207,136 (27) 


Solve these problems: 


5. In round numbers Mr. Sherwood paid these amounts in 
income tax: 1950, $425; 1951, $485; 1952, $500; 1953, $525. What 
was the total amount paid for the four years? (21, 29) 

6. The population of Rockford is 3579 and that of Lakewood is 
8795. How much larger is Lakewood than Rockford? (26, 29) 
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Testing Yourself 


S) Find the answers for the examples in each row and check your 
(WN G- work. Watch the signs. 


1 7 9 6 8 5 4 16 14 15 13 18 
BHP HH DWHoa Sas eS 
2.67 2 89 $50 $65 $98 $59 $.96 
—4 -9 -23 -Al +408 +409 +35 +.78 
3. 970 348 $1.95 $8.60 $3.26 $4.00 925 
442 +429 45.73 +4389 —58 ~39 —487 
4, 603 5809 2045 57,210 27,283 
198 43949 —-1847 —13,143 +16,757 
5.208 416 197 3048 752 2104 $81.03 
126 309 254 275 668 1039 30.28 
219 724 165 306 457 3427 43.09 
235 640 384 157 5986 2308 _62.32 
6. $5.40 $9.00 4159 3008 6457 8276 7120 
2.83 —4.98 670 —156 -3925 —1284 —4860 
7. 654,318 521,382 2,465,130 7,286,924 
4279,103 143,567  +4,113,002  § —1,327,065 


Solve these problems: 
8. Barbara paid $1.95 for a blouse and $.59 for a pair of 
socks. How much did she pay for both articles? 


9. Roy had $32.50 on September 1. His allowance is $6.00 a 
month and he earned $9.65 during the month doing chores for 
the neighbors. What is the total of these amounts? 

10. Roy spent $11.50 during September. How much money did 
he have on October 1? 
11. Julie and her parents drove 448 miles to visit her brother 
at camp. They returned by a different route that was only 396 


miles. What was the total mileage for the trip? 


12. Jim wants to buy a secondhand bicycle that costs $31.50. 
He has saved $19.75. How much more money does he need? 
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John’s Paper Route 


John has 64 daily and 50 Sunday customers on his paper route. 
Find the answers for these problems about his route. 

1. How many daily papers does John deliver in 6 weekdays? 

2. If he earns $.96 a day on his daily route, how much will 
he earn in 6 days? 

3. At $7.51 per week, how much does John earn in 4 weeks? 

4. How much would he earn in 50 weeks? : 

5. Some days John’s younger brother Bert helps deliver the 
papers, for which John pays him $.25 a day. How much money 
would Bert receive for helping on 11 days? 

6. John is saving most of his money to use when he goes to 
college. If he saves $4.50 a week, how much will he save in 50 


weeks? 
7. At $5.00 a week, what would be his total savings in 50 


weeks? 

8. Someday John expects to have twice as many customers as 
he has at present. How many daily customers will he have then? 
How many Sunday customers? 

9. With twice as many customers, what would his earnings 
be per week? Per year of 50 weeks? 

10. If John earned twice as much each week as now, and saved 
$10.00 per week, how much would he save in 50 weeks? 
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Reviewing the Multiplication Facts 


You know that multiplication is a quick way of adding a stated 
number of equal addends. The multiplicand tells the size of the 
equal addends. The multiplier tells the 
number of equal addends. The answer, or 
product, tells the total number or amount 
in all the equal addends. The times sign 
(Xx) asks you to multiply. You can check 
multiplication by multiplying again. 

The examples below, with their answers, are the 81 multiplica- 
tion facts. You will use them in multiplication and also in di- 
vision. Practice giving the answers for the examples below until 
you are sure that you know all of the multiplication facts. 


1.9 8 6 7 6 5 4 3 1 +1 2 8 
23 4 5 6 7 8 9 1 2 3 4 
9641 2 1 7 2 &@ &@ F¥ 5 #F 
5 6 5 7 8 9 9 8 7 3 4 2 
38 2 9 9 7 4 5 9 8 F 2 5 
1 4 3 4 6 7 8 9 8 1 2 3 
4.46 6i14383 5 56 2 16s 4 
3 7 9 2 5 9 1 6 4 2 1 8 
54 #! 9 865 5 8 7 9 
36 9 8 6 3 3 2 6 4 § 
6-5 —— Nt 
7 9 7 5 9 7 & 4 2 1 5 


7. 


len 
100 NI 
jew 
100 O 
IN © 
les 
IN w 
InB 
Ino 
1 Ww 
eos) 


If you forget a multiplication fact, you can recall it by adding 
the multiplicand as many times as is indicated by the multipli- 
er. For the example 6 X 9, think: 94+94+94+94949=54; 
so6xX9= 54. ° 

8. Can you think of any other way that you can recall a multi- 
plication fact if you forget it? Explain it to the class. 
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Using the Multiplication Facts in Computation 
pers es 1D hae date renee eee A 


1. Study examples A, B, C, and D, using the helps below. Be 
prepared to explain the multiplication in each example. 


@ A. In this example, first multiply the ones and then the tens. 
@ B. Here you must change 10 tens to 1 hundred in the product. 
@ C. 3 X 6 ones = 18 ones = 1 ten and 8 ones. Remember 1 ten. 
3 X 2 tens = 6 tens. 6 tens + 1 ten (remembered) = 7 tens. @ D. 
4 X 5 cents = 20 cents = 2 dimes. Remember 2 dimes. 4 X 7 dimes 
= 28 dimes. 28 dimes + 2 dimes (remembered) = 30 dimes = 3 
dollars. @ Notice the correct use of the dollar sign and decimal 
point in example D, 


Find these products and check your work. You may have to 
change ones to tens, remember them, and add them to the product 
of the tens. In some examples you must change tens to hundreds. 


2.32 $41 70 $84 19 $23 68 $.57 
3 2G eat 4 9 8 


In the examples below, the multiplicands are three-place or 
four-place numbers. You know that you multiply hundreds and 
thousands in the same way that you multiply ones and tens. In the 
examples below, be sure to change ones to tens, tens to hundreds, 
and hundreds to thousands as necessary. You may have to change 
thousands to ten-thousands. Find the product for the examples 
in each row. Check your work. 


3. $1.24 520 $3.81 462 $2.24 605 $1.75 527 
Set ee ee) pe a es ee 
4. 1342 8102 2723 6502 2073 8150 1792 5671 
2 3 2 3 2 2 3 5 

5. 2018 8136 1904 8716 1296 8078 1728 6789 
4 2 4 5 3 9 5 7 
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Using Multiplication to Solve Problems 


When a problem tells you the size or amount of each group, 
and the number of such equal groups, you multiply to find the 
total number or amount in all of the equal groups. 


1. A ferryboat carried a capacity load of 120 autos on each of 
9 trips. How many autos did it carry in all? 

2. At an average of 12 hours a week, how long would a boy 
watch television in 4 weeks? 

3. If each pound of coffee will make 42 cups, how many cups 
can be made from a 3-pound can of coffee? 

4. Each member of a family of five caught the limit of 25 
perch on Lake Mendota. How many fish did they have in all? 

5. An air-conditioning unit ran for 124 hours in July. At 
this rate per month, how many hours would it run in 2 months? 

6. Each civilian in our country consumed about 689 pounds 
of milk in 1954. At this rate, how much milk would a family of 
8 consume in a year? 

7. At the rate of 9600 board feet of lumber a day, how many 
board feet would a mill saw in 6 days? 


8. Find the total cost of 6 automobiles at $2230 each. 


Using Two-Place Multipliers 


1. Multiply 75 by 56. When the multiplier is a two-place num- 
ber, multiply by ones to find the first partial product and mul- 
tiply by tens to find the second par- 
tial product. Then add the partial 
products to find the total product. 


When you multiply by ones, write 
the first figure of the partial prod- 
uct in ones’ place, because ones X 
ones = ones. When you multiply by 
tens, write the first figure of the 
partial product in tens’ place. Why? 


2. You can check an abstract mul- 
tiplication example by inverting the example, as above, and mul- 
tiplying. Check the example above. 


3. Study examples A and B. @ InA 
there are no ones in the multiplier. Write 
zero in ones’ place and multiply by tens. 
@ Why are zeros written in both ones’ and 
tens’ places in the product for B? 


In rows 4 and 5 you may have to change ones to tens, tens to 
hundreds, or hundreds to thousands. Multiply and check. 


4. 32 12 15 24 93 43 (sy ot 7fll 65 37 
Se cols AM AS 4 28 BZ. Ms, «Sly g82 


5. 91 83 $.72 59 42 $.51 19 20 $.80 
5 68 46 «34 20 70 40-3090 


Below are examples with three- or four-place multi- 
plicands. In some you will have to change thousands 
to ten-thousands. Notice the short cut to use when 
there are no ones or tens in the multiplicand and no 
ones in the multiplier. Multiply and check. 

6. 243 912 570 835 307 690 409 700 

gee Teese (9908. maVO a 120) ~ 53Z5 OOP 200 


7. $50.00 3694 7800 $65.89 2368 4070 $84.50 
70 52 30 24 57 98 40 
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Problems about Transportation 


The problems below are about transportation of things we buy. 
For each problem write A if you should add, or M if you should 
multiply to find the answer. Then find the answer and check by 
making sure that it is reasonable. 

1. Find the total shipping weight of 12 bicycles which weigh 
64 pounds each when crated and ready for shipment. 

2. At 36 pounds each, what is the total shipping weight of 24 
electric tool grinders? 

3. A dealer ordered 75 spools of barbed wire. The shipping 
weight was 80 pounds per spool. Find their total weight. 

4. Find the total shipping weight of a bicycle, an electric 
tool grinder, and a spool of barbed wire. 

5. A builder ordered 48 furnaces to use in a housing project. 
At 540 pounds each, what was their total shipping weight? 

6. Find the total weight of the shipments described in problems 
1, 2, 3, and 5 above. 

7. At $112 each, find the value of a shipment of 27 sofas. 

8. Two shipments to the same store weighed 498 pounds and 
354 pounds. Find the total weight. 

9. The trucks in a fleet traveled a total of 9785 miles last 
month. At this rate, what will be their total mileage in 12 months? 

10. One week Mr. Atkins received freight bills of $10.50, 
$13.75, and $2.67. Find their total. 
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Using Three-Place Multipliers 


1. Mr. Bell worked 154 hours during the month of October. At 
$2.75 per hour, how much did he earn during that month? 


To answer the problem question, you 
multiply $2.75 by 154. First study ex- 
ample A. @ How many partial products 
are there in A? Why? The first figure 
written in the third partial product is 
written in hundreds’ place. Tell why. 


@ How is example B like example A? 
How is it different? Where are the dollar 
signs and decimal points used in B? How 
much did Mr. Bell earn? 


Copy the examples in each row below, multiply, and check: 


2. 123 621 253 $4.35 $7.42 364. 539 896 
321 432 123324 1265 546638759 


3. 600 304. 460 $5.73 $2.00 680 805 900 
850 201 380 600 900 400 700 534 


4. $31.23 2575 $6457 8000 9875 $34.95 
132 250 345 _480 _234 _ 600 


Floor carpeting is usually sold by the square yard. Solve these 
problems about buying and selling floor carpeting: 


5. A restaurant owner bought 175 square yards of green Wilton 
carpeting which was on sale at $7.45 per sq. yd. Find the total cost. 

6. At a sale price of $7.45 per sq. yd., what would be the total 
value of a roll of 240 square yards of gray Wilton carpeting? 

7. What is the total value of 106 square yards of Firth’s 
Primitive carpeting at a price of $13.75 per sq. yd.? 


8. Ata sale price of $10.50 per sq. yd., what would be the value 
of the 106 square yards of Firth’s Primitive? 


Should You Add, Subtract, or Multiply? 


For each problem below decide what the problem tells, what 
question it asks, and whether to add, subtract, or multiply to 
find the answer. Remember: 


If the problem question means: Then do this: 
> Find the total number in two or more Add 
unequal groups 
> Find the difference between two numbers Subtract 
> Find the total number or amount in two Multiply 


or more equal groups 


On your paper write A if you should add, S if you should sub- 
tract, or M if you should multiply. Then write the example for 
the problem, work it, check your computation, and check the 
answer by making sure that it is reasonable. 

1. Mr. Miller owns a 320-acre farm. There are 245 acres in Mr. 
Edwards’ farm. If Mr. Miller bought Mr. Edwards’ farm, how 
many acres of farm land would he then own? 

2. In a test run a stock car was driven for 24 hours at an aver- 
age speed of 102 miles per hour. How far was it driven during 
that test run? 

3. On August 1 the speedometer on Mr. Hale’s car read 16,724 
miles. On October 1 it read 19,003 miles. How far had the car 
been driven between August 1 and October 1? 

4. On a five-day business trip the mileage was as follows: 
375, 167, 75, 58, 427. Find the total mileage driven during the 
five-day trip. 

5. The attendance at the first five games was as follows: 873, 
1207, 1098, 978, and 1160. Find the total. 

6. Find the cost of a roll of 111 square yards of carpet which 
is on sale at $7.45 per sq. yd. 

7. The attendance at the first football game at the high school 
this season was 873, and at the second game it was 1207. Find the 
difference between these attendance figures. 

8. How many linear feet of concrete pavement must be poured 
to complete a 45-mile stretch of highway? (1 mi. = 5280 ft.) 
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The Steps in Solving a Problem 


You know that to solve a problem you find the answer to the 
question that the problem asks. You also know that to solve a 
problem you must first read it carefully and decide: 


> What facts the problem states. 

> What question the problem asks and what the question means. 
> Which facts from the problem must be used to find its answer. 
> Which process in arithmetic must be used to find the answer. 


Then you write the example for the problem, work it, check your 
computation, and also make sure that the answer is reasonable. 

Follow the steps above as you solve the problems below. For 
each problem write A, S, or M. Then find the answer. . 

1. A salesman sold 75 farm machines at $1,925 each. What 
were his total sales? 

2. The attendance at the first 4 basketball games was as fol- 
lows: 379, 487, 512, 398. What was the total attendance? 

3. Janet’s mother spends an average of $1.45 per day for meat. 
At this rate, how much will she spend for meat in 30 days? 

4, Boys’ coats were on sale at $13.95. If the regular price 
was $19.50, what was the reduction in price? 

5. The Spences bought an electric stove for $175 and a re- 
frigerator for $159. What was the total bill? 

6. At an average of 57 bushels of corn to the acre, how many 
bushels of corn would be produced on 987 acres? 

7. Travel experts warn motorists to limit their vacation trips 
to 300 miles a day. At this rate, how far can a family drive on 
a 14-day vacation? 

8. The attendance at the Arena indoor ice rink was 4740 in 
three days. If 1890 skaters were there on one day, what was the 
total attendance for the other two days? 

9. George bought the following Boy Scout articles: a shirt 
for $3.25, a belt for $.65, a field cap for $1.10, and a kapok sleep- 
ing bag for $12.95. How much did he spend in all? 


10. How much would 8 kapok sleeping bags cost? 


Making Change 


A cashier is expected to use as few coins as possible when 
making change. The cashier in the picture will add enough change 
to $2.59 to equal $5. The change is 1 cent, 1 nickel, 1 dime, 1 
quarter, and 2 dollars. 


1. Why was it a good idea for the cashier to leave the $5 bill 


in sight until the customer accepted the change? 


2. What change should be given by a cashier if a customer 
buys a $3.69 article and gives the cashier $10.00? 


3. A customer bought groceries for $.71 and gave the clerk $1 
and 1 cent. How should the clerk make change? 


4. If you were to serve as ticket seller at a school movie with 
admission at 9 cents and you could have $10 in change, what 


coins would you want? 


5. If a cashier were short of dimes, how could she make change 
on a 15-cent purchase if the customer gave her $.50? 


What change should be given for each of the following: 


. 7¢ out of a quarter 
. 36¢ out of a dollar 
. $1.26 out of $2 

. $2.23 out of $5 
10. $3.18 out of $10 


onan o& 
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17¢ out of a half dollar 
72¢ out of a dollar 
$1.08 out of $2 

$4.33 out of $5 

$7.98 out of $10.03 


Using Dates 


Solve the problems below without using a calendar. Then check 
your answers by looking at a calendar. 

1. The Johnson family started on a 
6-week vacation trip on June 22. On 
what date must they return if they are 
to be gone no more than 6 weeks? 

Copy and complete the chart at the 
right. Begin with June 22 and divide 
the time into weeks. The first week 
includes June 22-28, 7 days. The 
second week includes June 29-July 5, ‘ 
2 days in June and 5 days in July. When must the Johnsons be 
home? 

2. Mr. Nelson left on a sales 
trip on November 19. He planned 
to be away 15 days. On what day 
does he expect to be home again? 


Copy and complete the chart 
at the right. Then answer the 
question in the problem. 

3. When Thursday, Nov. 25 
is Thanksgiving Day, on what day of 
the week is Christmas Day that year? 

Copy the chart at the right and 
complete it. Then answer the ques- 
tion in the problem. 


4. School starts on Tuesday, Sep- 
tember 6, and report cards are given 
out 5 weeks and 3 days later. On 
what day and date will the cards be 
given out? 

5. School assemblies are 3 weeks apart. If the first assembly 
is held on Tuesday, September 20, on what date and day of 
the week will the next assembly be held? 

6. It is Friday, September 23. Our first football game will 
be played 2 weeks from tomorrow. What date will that be? 


43 


A Treasurer’s Book 


Here is a page from the treasurer’s book of the Hobby Club. 
Study it and follow the instructions below. 


1. Check the addition in the column “Receipts.”’ 


2. Check the total expenses. 

3. Add the total amount of money paid out to the cash on hand 
on October 31. The sum should equal the money received. Why? 

4. Rule a page like that above and make out the treasurer’s 
book for November. Use these items: Nov. 5, dues, $1.25; Nov. 
7, bought scrap leather, $2.40; Nov. 15, sold stamps, $1.10; 
Nov. 19, collected dues, $.80; Nov. 21, bought magazine, $.35; 
Nov. 24, sold coin purses, $2.25; Nov. 29, party, $2.15. 

5. Pretend that you were treasurer of the Hobby Club during 
November. Be ready to give the treasurer’s report. 

6. Explain how you can find whether or not the treasurer’s 
book balances for the month of November. 

7. Do you think it is a good idea to keep a record of your own 
income (receipts) and expenses? Why? 
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Cash Accounts 


1. Rule paper like the form on the preceding page. Label it 
“Cash Account.”’ Make a cash account record of Janet’s receipts 
and expenses for November. Then find how much money she 
should have on December 1. Use these figures: 


Nov. 1, cash on hand, $6.16; 
Nov. 2, allowance, $5; Nov. 4, 
movies, $.40; Nov. 7, bought 
lunch ticket, $2.70; Nov. 9, 
candy, $.35; Nov. 11, baby sit- 
ting, $.75; Nov. 19, movies, 
$.40; Nov. 21, baby sitting, $.75; 
Nov. 25, sweater, $3.98; Nov. 
27, worked in library, $2.25; 
Nov. 29, baby sitting, $.75; 
Nov. 30, bought scarf, $1.25. 


2. How much money was 
earned during the month? 


3. Why is the total of the 
cash received column larger than the amount earned? 


4. How much was spent during the month? 
5. How do the expenses and receipts compare? 
6. Rule another sheet of paper and make a cash account of 


Bob’s receipts and expenses as shown below, and find his cash 
balance for December 1: 


Nov. 1, cash on hand, $18.39; Nov. 3, bought gift, $3.50; 
Nov. 4, shoes, $5.98; Nov. 5, sold papers, $2.25; Nov. 10, washed 
car, $.50; Nov. 12, sold papers, $2.25; Nov. 15, bought lunch 
ticket, $2.70; Nov. 16, movie, $.40; Nov. 17, worked at store, 
$1.75; Nov. 18, movies, $.80; Nov. 19, sold papers, $2.25; Nov. 
20, movie, $.40; Nov. 26, sold papers, $2.25; Nov. 27, bought 
basketball, $4.95; Nov. 28, bought lunch ticket, $2.70; Nov. 
29, worked at store, $1.75; Nov. 30, sold papers, $2.25. 


7. Answer questions 2, 3, 4, and 5 for Bob’s account. 


8. Keep a record of your own receipts and expenses for a 
month, using a form like the one on page 44. 
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Review and Practice 
ee ee neememene 


Multiply and check: 


1. $.59 $1.98 346 6204 3485 2136 1987 4768 
7 5 4 8 2 7 4 9 


ee Oe Se OO UI TOS 


2.18 92 42 13 21 998 36 81 72 64 37 
35 14 2 78 64 91 32 47 82 24 45 


3. $575 439 $3.50 1746 $50.00 2435 
20 306 5 00 123 6 00 480 


Add and check: 
4. $.69 309 65 72 184 643 217 = $1.35 


20 24 789 68 250 792 426 50 
A8 47 35 894 502 361 249 2.09 
Wf) . — na a nae 1.16 
59 4862 974 3257 7045 1638 4356 3.05 
oF 598 9687 2468 6889 5962 8775 78 


Subtract and check: 


5. $5.00 $7.00 3602 9004 4735 7024 8401 6000 
37 6.19 845 238 3869 2546 5627 1423 


Solve these problems: 


6. Greendale school has 21 classrooms with an average of 43 
seats per room. How many children could be seated in all the 
classrooms? 

7. The total enrollment of elementary school children in 
Riverside last year was 7983. It is expected to be 8500 this year. 
What will the increase in enrollment be? 

8. Janet shopped at the Food Mart for her mother. She paid 
$3.69 for meat, $2.75 for fruits and vegetables, $4.18 for other 
groceries, and $2.39 for bakery goods. What was the total? 


9. Gary’s father is a roofer. At $3.00 an hour, how much does 
he earn in a week of 40 hours? 


10. A loaded truck weighed 10,006 pounds. When empty, the 
truck weighed 5,009 pounds. What was the weight of the load? 
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To Help You Remember ie 


The page numbers following the questions, examples, 
problems tell you where to turn if you need help. 


> To think and talk about: 
1. How is multiplication related to addition? (34) 
2. Why is it important to know the multiplication facts? (34) 


3. How can you recall the answer to an addition fact if you for- 
get it? (18) A subtraction fact? (24) A multiplication fact? (34) 


4. Explain the computation in this example: 6 x 4532. (35) 
In this example: 53 x 95. In what place is the first figure of 
each partial product written? Why? (37) 


5. How do you know when to add, subtract, or multiply to 
solve a problem? (21, 26, 36, 40) 


6. What change should be given for $11.11 out of $20.00? (42) 


7. Tom’s birthday is Sept. 10. His sister’s birthday is 2 weeks 
and 6 days later. What is the date of her birthday? (43) 


8. Explain the meaning of this number: 6,490,308.1207. (6, 8) 


9. Tell how to separate this number into periods: 980435207106. 
Read the number. (8) 


10. Name the letters that are used as Roman numerals and tell 
what value each has as a Roman numeral. (13) 


> To think about and write: 


1. Which decimal unit place in this number stands for greatest 
value: 4210.35? Which decimal unit in the number has the 
highest frequency? The lowest frequency? (6-7) 


2. Write these numbers as Roman numbers: 69, 1954, 593. (13) 
3. Add: $47.50 + $19.75 + $60.07 + $51.39 + $28.98. (22) 


4. Find the difference between the first and last numbers in 
example 3 above. Between the third and fourth numbers. (25-27) 


5. Multiply and check by multiplying again. (35, 37, 39) 
15t- 375.38 (326: ..56 . 808. 643) - 975. 7865 ~ 3210 
3223 92 46 «70 60 21300 905 
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Testing Yourself 


Find and check the answers. Watch the signs. 


1. $.61 39 86.73 47 $.68 90 $.37 54 
x84 x94 X29 x47 —49 —21 +.58 +97 


2.596 945 $784 432 125 $6.09 300 154 $976 
“44 +78 +659 x8 x32 x415 6 -97 —789 


3. $3.50 265 900 408 $7.29 5213 8437 6003 


a, Oe Oe eee Sea eee > ES —“‘“WQT?T’?™OUOOOT™ 


4. $1.25 $4.89 42 54 14 al 22 39 
.69 125 24 x19 x79 X71 X94 X52 


3.00 5.50 
1.01 208 6589 $76.54 9268 $8437 
87 1.34  —6532 —28.20 —4198 —7684 


Solve these problems: 

5. If a dozen eggs are packed in each carton, how many eggs 
are needed to pack 625 cartons? 

6. The population of Elmwood was 7385 in 1940 and 9608 in 
1950. What was the increase in ten years? 

7. At $1.69 a box, how much will 4 boxes of pears cost? 

8. The attendance at the baseball games over the week end 
was as follows: Friday, 9604; Saturday afternoon, 8942; Saturday 
evening, 9877; Sunday, 7690. What was the total attendance for 
the week end? 

9, At-an_average gain of 45 pounds a month, what will be the 
total gain for 212 beef cattle in a month? 

10. Joyce earns $.65 an hour for baby sitting. How much did 
she earn in 15 hours last month? 

11. The Conservation Department planted the following seed- 
lings in Oneida County: 1500 white pine, 750 hemlock, 2500 red 
pine, and 3000 spruce. What was the total number of seedlings 
planted? 

12. How much would 75 pounds of coffee cost at $1.05 per Ip.? 

13. At $1.75 a crate, how much did the grocer receive for 150 
crates of peaches? 
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A Summer Project 


Harry and Lila have a large garden of their own on their 
father’s farm. During the summer they sell their fruits and 
vegetables at the Exchange Market in town. 

1. One week they pulled and cleaned 240 carrots and tied them 
in bunches of 6 carrots each. How many bunches did they have? 

2. They sold all the carrots for $2.80. What was the selling 
price per bunch? 

3. Lila picked 30 pounds of green beans and put them into 
bags with 2 pounds to a bag. How many bags of beans did Harry 
and Lila have to sell? 

4. One day they sold 20 quarts of strawberries for $7.00. 
What was the selling price per quart? 

5. Harry cut 180 ears of corn. How many dozen ears of corn 
could they sell? 

_6. With 8 to a bunch, how many bunches of green onions 
could they make from 400 onions? 

7. How much did they charge per bunch for the onions if 
they received $3.00 for all of them? 

8. Harry saved $5 a week. How many weeks did it take him 
to save enough money to buy a bicycle that cost $45? 
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Reviewing the Division Facts 


You know that you divide to find the number of equal groups 
or the size of each equal group. The number to be divided is 
the dividend. The number you divide 
by is the divisor. The answer is 2 fon 
the quotient. The signs + and ) as quoten 
call for division. divisor 9)72 dividend 


The examples in rows 1-10 with 
their answers are the 81 division facts. Be sure that you know 
them. You will use them in all division computation. 


1.198 98 We Wr 22 3)6 44 3)9 2)6 
66 13 24 999 «194 «393 «621020 «11 
se 28 ie 48 77 199 5/30 7)14 
oie 3)18 8)72 5)20 8)16 6)12 8)48 4)36 
7)08 9)45 4)16 4732 7756 6)36 7)35 8)24 
4y20 4)28 «3)15 «= 7)63.«9Y386=«-3)2T-«-2)18_=— 5) 45 
yeh 91S 6)54 5)i5 981 3)27 2)10 4)24 
5yio 6)48 5)35 9)27 9)63 2)12 7)49 8)32 
.6)18 6)42 3)12 «9)54 «2714 +=7)42 «5) 25 7)21 


oo IP XT - w 


If you forget the answer for a division fact, you can recall 
it by using the related multiplication fact. 56 +8 =? Think: 
7X 8= 56; so56+8=/7. 

Sometimes a dividend cannot be divided evenly by 
the divisor. To divide 34 by 5, think of the number 


next smaller than 34 that can be divided evenly by 6 r4 
5. 30 =6 x 5; so 34 + 5 = 6, remainder 4. 5) 34 


Find the answers for these examples: 
11.398 4)7 718 9940 6)45 8)50 5)47 9)84 
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Using the Division Facts in Computation 


1. Study these six examples, using the explanations below: 


20 10 r3 13 23 rl 19 36 rl 
480 5) 53 i 3)39 oe 387 2)73 


6 

IN 5) B73 C 7 E 97 1S) 
£ 27 12 
1 1 


@ In examples A and B divide tens and bring down ones. There 
are no ones, or not enough to divide, so write O in ones’ place 
in the quotient. @ In C and D divide tens, bring down ones, 
and divide ones. @ In E and F divide tens, subtract, bring down 
ones, change tens left to ones, and divide all the ones. 


How do examples B, D, and F differ from examples A, C, and E? 
The quick way to work examples of this 


kind is to think the computation and write ? 26 rl 
only the answer as shown here > 3)79 3)79 


Copy the examples in rows 2 and 3 and 
divide. Use the quick way if you can, writing answers only. 


2. 2)80 3)92 4)84 2764 7)77 4Y8D 5)56 3)68 


3.5)60 4)52 8)96 7)84 3)46 2795 6)75 5)a7 


4. Study the example at the right. The dividend 
is a three-place number. There are not enough hun- 35 13 
dreds to divide, so change hundreds to tens, divide 5) 178 


all the tens, subtract, bring down ones, change tens 16 
left to ones, and divide all the ones. oe 
In each example below you must change hundreds ey 


to tens before you can divide. Find the answers: 
5. 4)320 9)818 8)728 3)189 5)407 6)489 7)636 
6. 9)378 8)584 6)390 5)435 4)308 3)201 2)118 
7. 5)322 6)505 9)860 4)265 7)650 8)750 3)250 


Using Division to Solve Problems - 


You know that you divide when you have to find the number of 
equal groups in a stated amount or number. You also know that 
you divide to find the number or amount in each equal group. 


Read each problem below to find what it tells and what ques- 
tion it asks. Decide: Does the question mean find the number 
of equal groups (parts)? Or does it mean find the number in each 
equal group (the size of each equal part)? Then write the division 
example for the problem and find the answer. 


1. There are 84 seventh-grade pupils in Barnard School. There 
are 3 seventh-grade classes. What is the average number of pu- 
pils per class in the seventh grade? (Do you see that the problem 
question asks you to find the number in each equal group?) 


2. How many pieces of binding tape each 8 inches long can be 
cut from a piece of tape 96 inches long? (Do you see that the ques- 
tion in this problem asks you to find the number of equal groups?) 


3. Mr. Ennis, who owns a grocery store, has 125 pounds of 
sugar to pack in paper bags, with 5 pounds of sugar in each bag. 
How many bags will be needed? 

4. There are 288 pupils in Rutherford School. There are 9 
classes in the school. What is the average number of pupils per 
class? 


5. Arthur and his father have 232 pickets to use in building 
a picket fence. They plan to use 4 pickets per foot of fence. 
How many feet of fence have they pickets enough to build? 


6. Mr. Jeffries drove 184 miles in 6 hours. What was his 
average speed for the trip? 


7. Alice, Sarah, and Janice have 108 cookies to put into Thanks- 
giving baskets. They plan to pack the cookies. in paper bags 
with 9 cookies in each bag. How many bags will they need? 


More about One-Place Divisors 
pc as td Sh AES ert EN A 


1. Study the six examples shown below with their answers. 
Work each example the long way to show that you understand the 
computation. Then check the answers. @ In each example there 
are enough hundreds to divide. @ You may have to change hun- 
dreds left to tens or tens left to ones. 


e@ To check even division; divisor x quotient = dividend. Un- 
even division; divisor X quotient, + remainder = dividend. 


Find and check the answers for the examples in each row below. 
Some answers in each row will have remainders. 


2. 5)500 3)900 6)605 3)602 3)603 4)408 2)a04 
- 5)509 3)908 6)636 7)742 4)827 3)625 5)516 
4)480 3)390 2)861 5)554 2)864 3)963 4)ad8 
- 3)698 2)487 5)575 4)864 7)799 6)674 4)858 
- 3)750 5)800 6)964 4)922 2)766 3)816 4)o68 
- 8)969 6)847 5)815 3)768 5)817 6)854 8)905 


In the examples below you may have to change thousands to 
hundreds, or ten-thousands to thousands before you can divide. 
Find and check the answers for these examples: 


8. 8)4000 5)3525 3)1854 7)6798  4)2740  6)5859 


I 2 WA Bb ow 


9. 3)9369  2)6854  5)5807 4)8736 6)9294 7) 8956 
10. 3)15195 5) 37908 8) 60506 6) 88888 4) 79432 


Two-Place Divisors 
porte Rial net staientiabaiasa scorns 


1. Ruth baked 48 cookies. If she packs them 24 to a box, how 


many boxes will she use? 48 + 24 =? 


Think of the divisor as 24 ones. Change 4 tens to 
4O ones. 40 ones + 8 ones = 48 ones. To find the 
trial quotient, divide 4 in the dividend by 2 in the 
divisor. 4 = 2 X 2. The trial quotient is 2. Mul- 
tiply mentally: 2 x 2 tens = 4 tens = 40. 2xX4=8. 


2 
24) 48 
= 


AO + 8 = 48. 48 is equal to the dividend, so you know that 2 is 


the true quotient. 


2. Review this quick way to multiply mentally: First multi- 
ply tens, then ones, and add the products. Multiply mentally: 


3% 23 4x52 7X19 2X68 5X17 8X34 6X41 9X25 


3. Tom bought 20 marbles for $.80. What was 
the cost per marble? 


In the example for the problem, what does the 
dividend stand for? The divisor? The quotient? How 
do. you find the trial quotient? Is it also the true 
quotient? Why? What is the answer for the prob- 
lem? 


4. Study the example at the right. To find the 
trial quotient, divide 9 by 2.9+2=4rl. The trial 
quotient is 4. Why is 4 the true quotient? 


Find and check the answers for these examples: 


5. 21363. 14)28 32)96 13)39 43)86 12)24 
6. 40780 20)60 20)80 80)80 30)60 10)70 
7. 26)52 48)96 36)72 45)90 39)78 35)70 


54 


$.04 


- 20) $.80 
80 


4 
24996 


12)$.48 
30) $.90 
29) $.58 


Trial Quotients and True Quotients 
En a es Le 


1. Betty and Bob caught 56 butterflies for their collection. 
If they mount 14 in each case, how many cases will they need? 


To find the answer for the problem question, you 
divide 56 by 14 to find how many equal groups. To 
find the trial quotient, divide 5 by 1. 5=1 5. 
Try 5 as the first trial quotient. Multiply mentally. 
5 xX 14=70, which is larger than the dividend. 
5 is not the true quotient. Try 4. Why is 4 the true 
quotient? What is the answer to the question the 
problem asks? 


2. In some division examples you may have to try 
several trial quotients before you find the true quo- 
tient. Explain how to find the trial quotient and 
the true quotient in the example shown at the right. 


Find and check the answers for these examples: 


3 


- 13)65 14)42 18)36 29)58 15)45 


12) 84 


4. 15)60 19)57 13)91 14)84 17)68 16) 64 
- 16)80 18)72 17)8 19)76 15)90 18)90 16) $96 


- How many water-color sets priced at $.35 each can Jane buy 
for $.75, and how much change should she get? 


What does the dividend in the example for 


5 
6 


the 


problem stand for? The divisor? The quo- 


tient? Explain how to find the answer. What 
is the answer? 


Divide and check each answer: 


lis 
8. 
9. 
10. 
11. 


20)63 40)85 30)98 13)27 11)57 
31)69 23)70 42)87 35)78 26)59 
12)75 15)49 16)35 24)80 36)90 


$.35 


14) 29 
48) 98 
28) 75 


39) 95 17)90 27) 80 14) $.60 
$.29)$.65  $.32)$.67 $.35)$.87 $.42)$.94 


4 
14) 56 
56 


5 
19) 95 
: 95 


16) $48 
18) $.54 


2 r5¢ 
)$.75 
_70 


$.34) $.79 


Should You Add, Subtract, Multiply, or Divide? 


For each problem below decide what the problem tells, what 
question it asks, and whether you should add, subtract, multi- 
ply, or divide to find the answer. Remember: 


If the problem question means: Then do this: 
> Find the total number or amount Add 
in two or more unequal groups 
> Find the difference between two numbers Subtract 
> Find the total number or amount in two Malinly 


or more equal groups 


> Find the number of equal groups 1 Divide 
> Find the number or amount in each equal group { 

On your paper write A, S, M, or D for the problem, and find 
the answer. Check your computation and make sure that your 
answer is reasonable. 

1. How many 6¢ airmail stamps can Mr. Sharp buy for $7.50? 


2. Anne’s committee sold 70 tickets to the puppet show at 
15¢ each. How much money did the committee collect? 

3. Mr. Booth harvested 1584 bushels of corn from one field, 
987 bushels from another, and 2365 from a third. Find the total. 

4. Mr. Sanders harvested 520 bushels of corn from an 8-acre 
field. What was the average number of bushels per acre? — 

5. Nancy has a 368-page book to read. She has read 179 pages. 
How many more pages of the book has she to read? 

6. On Friday 1809 cars passed a certain corner. On Sunday 
1080 cars passed the same corner. How many fewer cars passed 
the corner on Sunday than on Friday? 

7. If 90 pounds of potatoes are to be put into bags which hold 
15 pounds each, how many bags will be needed? 

8. The sales in a store for 6 days were $985.24, $732.50, $625.34, 
$872.45, $1035.24, and $1265.20. Find the total. 

9. At 17 miles per gallon of gasoline, how many gallons of 
gasoline will Mr. Adams use in driving his car 85 miles? 


10. Find the cost of 14 truck tires at $63.95 each. 
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Dividing Three-Place Dividends by Two-Place Divisors 
a a ee OLS, 


1. Each school bus can accommodate 33 pupils. How many 
buses are needed to take 297 pupils to the football game? 


To answer the question, you divide 297 by 33. 
There are not enough hundreds and tens to divide, 
so change 2 hundreds to 20 tens and then change 29 
tens to 290 ones and divide 297 ones. Since the first 
two figures in the dividend, 29, are less than the 
divisor, 33, you divide 29 by 3 to find the trial 
quotient. 29 = 9 X 3, remainder 2. 9 is the trial quotient and 
also the true quotient. Why? How many buses are needed? 


2. Study the example at the right. The first 
trial quotient is 11 because 11 +1 = 11. But you 
can see that 11 is too large to be the true quotient 
for this example. Why? When the first trial quo- 
tient is 10 or more, try 9. If 9 is too large, try 8, 
then 7, and so on until you find the true quotient. 
How do you know that 6 is the true quotient for this example? 


3. Linda and Kathy made 100 fudge squares 
for the candy sale at school. They put 12 squares 
in each paper bag. How many bags did they use 
and how many fudge squares were left? Explain 
the steps in working the example for the problem. 
What is the answer? 


Find and check the answers for these examples: 

4. $.30)$1.80 50)400 48)288 39)312 87)435 69)621 
5. 15)$1.35 14)112 19)133 18)108 16)112 17)153 
6. $64) $550 13)125 78)478 19)160 59)452 15)115 
7. 16)125 18)165 56)427 28)116 85)654 19)137 


Solve these problems: 

8. When 120 pupils are divided into groups of 15 each, how 
many groups will there be? 

9. Henry spent $1.50 for 25 prints of pictures he had taken. 
What was the price of each print? 


More about Two-Place Divisors and Three-Place Dividends 


1. At an average speed of 45 miles per hour, how many hours 
will it take to drive 900 miles? 


To work the example for the problem, change 9 20 
hundreds to 90 tens and divide 90 by 45. Bring down 45) 900 
the zero. There are no ones to divide, so write 0 30 
in ones’ place in the quotient. Why is 90 the first = —9__ 
partial dividend? What is the answer to the question —— 
the problem asks? 

2. In the second example at the right, 18 is 
the first partial dividend. Tell why. Why is 0 18) 187 
written in ones’ place in the quotient? Why is — 
there a remainder? Explain the computation. 

3. Study examples A, B, C, and D. Then ex- 
plain the computation in each example. Use the helps below. 


23 43 2 14 79 r10 
23) 529 16) 690 50) 700 11)879 
46_ 64 50_ 77 
A 69 B 50 C 200 D 109 
69 48 200 99 
2 10 


@ Notice that in each example above there are enough ones to di- 
vide. @ In A the first partial dividend is 52 and the second partial 
dividend is 69. What are the first and second partial dividends 


in B, C, and D? @ How do you find the trial quotient figures'in ~~ 


each example? @ How do examples B and D differ from A and C? 


Find and check the answers for the examples in each row. 
4, 30)600 14)280 17)340 37)749 43)865  25)$500 
. 15)480 199798 45)945 13)689 39)858 $20) $860 
. 409849 173585 11)687 65)738 15)950 $.35)$7.90 
. 547864 12)828 18)846 16)908 27)945 $.75)$9.00 
. 129700 60)950 42)980 15)595 34/800 19)$689 


Oo i OD a 
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Dividing Four-Place Dividends 


1. All of the examples on this page have four-place dividends. 
Study the four completed examples below. Then explain the com- 
putation in each example. Use the helps below. 


Al 38 rl 209 246 r15 
60) 2460 86) 3269 2795643 37) 9117 
240 258 5A 74. 
60 689 243 171 
A 60 B 688 C 243 D 148 
H 237 
222 
15 


@ In examples A and B you must change thousands to hundreds 
and hundreds to tens before you can divide. @ In C and D there 
are enough hundreds to divide after thousands have been changed 
to hundreds. @ How do examples A and C differ from B and D? 
@ How do you find the trial quotient ‘figures for each example? 


_ Find the answers for the examples in each row below. There 
will be remainders in some answers. Change thousands to hundreds 
and hundreds to tens whenever necessary. Check your work. 


2. 18)1260  53)4770 13)1052 74)5964 $60)$3000 
3. 16)1168 32)2944 + 14)1198  28)2726 50) $2550 
4. 45)2565 15)1170 63)3119 17)1645 $.19)$16.34 
5. 31)6200  27)8100 17)5107 43)8630 —$.15) $90.00 
6. 12)4860  14)4760 32)8960 19)9135 24)$7378 
7. 23)5775  42)9870 + =—+17) 9853 65)8795 ~=—«d18) $62.26 


You will remember: 


© To find the trial quotient figure, divide either the first 
figure or the first two figures of the partial dividend by the first 
figure of the divisor. 
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Using Three-Place Divisors 


You know that by using what you have learned about dividing 
with two-place divisors you can divide with three-place divisors. 
Study examples A, B, C, and D. Then find and check the answers 
for the examples in rows 1, 2, 3, and 4 below. 


1. 300) 600 247) 743 368) 758 $1.95) $9.75 
2. 450) 3150 683) 4781 500) 2120 715) $36.10 
3. 180) 9000 345) 6900 219) 8765 438) 9636 
4. 298) 17880 510) 25500 645) 19425 900) 63009 


Study examples E, F, G, and H. Then find and check the an- 
swers for the examples in rows 5, 6, 7, and 8 below. 


5. 320) 7360 125) 5275 256) 8000 209) 5852 
6. 198) 10890 400) 29600 250) 13250 375) 18385 
7. 250) 30750 124) 29140 312) 70000 
8. 732) 319340 409) 400002 $1.75) $1517.25 
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Problems to Solve 


Read each problem carefully so that you understand what it 
tells and what it asks you to find. Then find the answer. 


1. About what 
was the average 
number of people 
per square mile 
living in Ameri- 
can Samoa in 
1950? Use the 
chart at the right. 


2. Find to the nearest whole number the average number of peo- 
ple per square mile living in Guam in 1950. In the Virgin Islands. 

3. How many more people lived on Guam in 1950 than in Amer- 
ican Samoa? Than in the Panama Canal Zone? The Virgin Islands? 

4. Find the total population in 1950 of the territories and 
dependencies listed above. Then find their total area. 


5. In 1954 a man alone on a raft drifted 6000 miles from the 
coast of Peru to Samoa in 115 days. About what was the average 
distance per day that the raft drifted? 

6. At an average speed of 750 miles per day, how far would 
an ocean liner travel in 115 days? 

7. At an average speed of 500 miles per hour, how many hours 
would a jet plane take to fly 6000 miles? 
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Review and Practice 
seabed etn AA celeste cs 


Add and check: 
1. 1407 6215 $25.29 4628 $3.25 §$ 21.04 1500 


2035 7138 34.15 5907 7.50 3.50 2030 
5439 = 9327 19.08 8746 2.98 65 4002 
Ree aes 1.67 110.10 7569 
76451 $ 59.46 43752 4.09 32.00 3000 
5823 87.39 96487 5.39 89 1840 
8972 965.75 67849 8.12 1:03). “6527 


Multiply and check: 


2.250 498 $10.75 5862 31704 $235.69 46593 
2 3 4 9 6 8 7 


—-—— 


— ee ere 


3.32 21 $92 85 44 3694 240 595 $12950 
g0 24 12 71 48 _23 650 348 _ 708 


Subtract and check: 


4. 8375 6283 $97.20 4631 35042 28904 $500.00 
2059 = 3547 42.75 1643 2968 5376 137.65 


Divide and check: 

5. 3)90 6)89 9)815 $.05)$3.80 7)999 8)5600 6) 9875 

6. 37776 15)85 32)269 $16)$800 14)590 67)804 18) 965 
7. 19)1145 75)$1875 12)6000 24/8650 15)6435 735) 15435 


Solve these problems: 


8. An airplane made a 2926-mile trip in 11 hours. What was 
the average speed per hour? 


9. At an average of 231 bushels an acre, how many bushels 
of potatoes should a farmer harvest from 15 acres? 


10. Mr. Nelson bought a car for $2789. A year later he was al- 
lowed $1925 for it on a trade. What was the decrease in value? 


11. Linda’s new coat cost $22.50, her hat $3.75, her dress 
$10.95, and her shoes $10.98. What was the total cost? 
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To Help You Remember 

The page numbers following the questions, examples, or prob- 
lems tell you where to turn for help if you need it. 
> To think and talk about: 

1. Why is it necessary to know the division facts? (50) 


2. How can you use multiplication facts to recall division 
facts if you forget them? (50) 


3. Answer the questions below about these examples: 


79563 85241 1963 1963 
A +5678 B —79563 C x48 D 48) 94224 
85241 5678 94224 


@ Which number in the subtraction example is like the sum in 
the addition example? Which numbers are like the addends? (18, 
24) @ Which number in the multiplication example is like the 
dividend in the division example? Which numbers are like the 
divisor and the quotient? (34, 50) 


4. Explain the computation in examples A and B above, and 
tell how to check the answers. (19, 22; 25, 27) 


5. Work and check examples C and D above. Be ready to ex- 
plain each step in the computation. (35, 37; 54, 59) 


6. Explain how to multiply these examples mentally: 3 x 32 
6X14 8X65 9x81 4x17 7x19 (x) 


7. How do you decide whether to add, subtract, multiply, or 
divide to solve a problem? (21, 26, 36, 52, 56) 


> To think about and write: 
1. Write decimal numbers for XXI, CDVI, MCMIV, and MX. (13) 
2. What does this number mean? 36,975.36975 (6-8) 


3. Separate each of these numbers into periods, and name each 
period: 12986.5432 9764025 72704650859 (8) 


4. Round each number below to the nearest thousand. To the 
nearest ten-thousand. To the nearest hundred-thousand. (10, 11) 


368,499 623,750 749,500 1,078,265 948,607 
"63 


Testing Yourself 
Find and check the answers. Watch the signs. 
1. $.04)$82 7)79 3)655 5)907 8)996 4) $79.45 


2. 20 19 = $.50 47 21 32 82 $.57 
x43 x55 x18 X24 = x71 x63 X34 x72 


3.29 $146.15 $20.06 9753 6385 8007 
87 82537 1450 —2426 —4769 —3254 
64 79.82 a 
38 13.45 
56 38.56 $4.28 3579 265 5720 
95 197.00 _ x50 x46 x784 x390 


4. 45Y90 16)85 37)333 $.18)$720 45)960 15)885 53)650 
5. 28)2525 14)1288 32)2200 19)6156 375)7500 410) 90610 


Solve these problems: 

6. The escalators in a large building can carry 7000 passengers 
an hour. How many could they carry in 24 hours? 

7. John collected $10.80 for Sunday papers which he sold for 
$.15 each. How many papers did he sell? 


8. The enrollment in the public schools of a city was 85,000 
on September 15th. One year before it had been 79,854. How 
much had the enrollment increased? 

9. The movie room at a hobby show seats 180. If 432 tickets 
were sold, how many times should the picture be shown? 


10. Mr. Vincent’s automobile mileage record for the first six 
months of this year showed the following: Jan., 1058; Feb., 1170; 
Mar., 1405; Apr., 1649; May, 1895; June, 3046. What was the 
total mileage for the six months? 

11. The monthly payment on Mr. Brown’s home is $115.75. 
How much does he pay in a year? 

12. If you could save $1.25 a day, how much would you save 
in a year? (1 yr. = 365 days) 

13. A plane flew 10,700 miles in 4 days. What was the average 
distance flown per day? 
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Understanding Fractions 


1. A fraction shows the relationship between two groups, 
amounts, or numbers. The 20 boys shown in the picture have 
formed 4 equal groups for basketball. Do you see that each 
group of 5 boys is equal to } of the whole group of 20 boys? 

2. In the fraction 4 the numerator is 1 and the denominator 
is 4. The denominator of a fraction shows the number of equal 
parts into which a quantity has been divided. The numerator 
shows how many of those parts we are thinking about. The 
numerator and the denominator of a fraction are its terms. The 
terms of the fraction } are 1 and 4. Name the terms of 3, §, 4, 
2, 2, and Z. 

3. You know that you can compare 20 and 5 by saying that 
20 = 4 times as many as 5, because 20 = 4 x 5. Do you see that 
you can also say that 5 = 1 as many as 20 because z of 20 = 5? 

4. Do you see that 4 of 20 is equal to the whole group of 20? 
Do you see that 3, 2, or € of any number is equal to that number? 

5. In the example j of 20 = 5, } is the fraction, 20 is the whole 
quantity, and 5 is the fractional part. Name the fraction, the 
whole quantity, and the fractional part in each of the following 
examples: jof6=2; Lof24=3; 2o0f12=8. 
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More about Fractions 


Study each statement below. Then answer the questions and 
work the examples which follow it. 


e To find the fractional part of any number, divide the number 
by the denominator of the fraction and multiply the result by 
the numerator. 20f 72=27. (72+8=9; 3X9=27) 


Find these fractional parts: 
1. 2 of 36 2 of 48 3 of 96 2 of 85 Z of 96 
2. 2 of 75 + of 250 3 of 192 + of 950 13 of 112 


@ When the fractions are identical and the whole quantities differ, 
the fractional parts will differ. 4 of 15 = 10 Zof 21 = 14 


Find these fractional parts: 
3. + of 24, 36, and 60 1 of 18, 36, and 75 @ of 24, 32, and 96 


e@ When the numerators are alike, the smaller the denominator, 
the larger the fractional part willbe. % of 20 = 15 2 of 20 = 12 


Decide which fractional part in each example will be largest. 
Then find each fractional part: 


4, 4,2, or 5 of 45 4,4, or § of 24 5, 5, or 7 of 96 
@ When the denominators are alike, the larger the numerator, the 
larger the fractional part will be. 4o0f54=24 fof 54= 42 


For each example below, decide which fractional part will be 
largest. Then find each fractional part: 


5. +, 2, or 2 of 40 2,3, or $ of 91 +, 14, or % of 84 


@ A proper fraction has a numerator smaller than its denominator, 
as 2 or %. Its value is less than 1. @ An improper fraction like 
Z oy }2 has a numerator as large as, or larger than, its denominator. 
Its value is 1 or more. @ A mixed number, as 23 or 33, is made 
up of an integer and a fraction. 


6. Give three examples of proper fractions, of improper frac- 
tions, of integers, and of mixed numbers. 


“ty #5 ot 


5 5 5 5 


Working with Fractions 
ee ene ae 


Show that you understand each statement below by working 
the examples or problems which follow it. 


@ Sometimes a fraction is used in the quotient of 162¢ 
a division example to show that the remainder is 3504 
to be divided. Study problems 3 and 4. Se) 


1. At 3 melons for 50¢, find the cost per melon. =—S- 20 
Divide 50¢ by 3 to find the answer. Because you = 
must find the exact cost per melon, you must show 
that the remainder 2 is to be divided by the divisor 
3. You can show this by writing 2. 
2. If 50 pupils are to form 4 equal groups fora ; 
game, how many should there be in each group? fehe 
? 4)50 
Study the example for the problem. What does the 4 
remainder stand for? Would it be sensible to write 10 
the remainder as a fraction? Why or why not? 8 
Solve the problems below. Write the remainder 2 
as a fraction in the quotient if it is sensible to do so. 
3. Mr. Wills drove 875 miles in 3 days. What was the average 
distance he drove per day? 
4, How many buses, each with a capacity of 38 pupils, will be 
needed to take 160 pupils to a music festival? 
@ To change an improper fraction to an integer or mixed number 
the short way, divide the numerator of the fraction by its denomi- 
nator. }=3$+3=1+4=11 Short way: 4+3=1 rl, or 14 
5. Change these improper fractions to integers or mixed num- 
bers: 


17 24 56 aL 26 14 
6 6 7 8 9 5 


— 
—_ 


15 28 18 
2 9 5 


oles 
= 


@ To change a mixed number to an improper fraction the short 

way, multiply the integer by the denominator of the fraction, add 

the numerator, and write the sum over the denominator. 33 = 2 

+3+3+3=3. Short way: 2x3=6;641=7: 0 33 = 5. 
6. Change these mixed numbers to improper fractions: 


33 6Z 52 93 24 83 73 102 34 82 


\ GR) GA GD ws 


Changing the Terms of a Fraction 


In computing with fractions, you may have to change them to 
equal fractions, reduce them to lowest terms, or change them to 
the common or least common denominator. 


1. Use the picture above as you study these statements: 


In changing 2 to 3, you are changing smaller fractional parts 
to larger fractional parts. A short way to change 2 to 3 is to 
divide both terms of 2 by 3. You will 
have one third as many fractional parts, 


but each will be three times as large. 


In changing 3 to 2, you are changing 
larger fractional parts to smaller frac- 
tional parts. A short way to change 5 to 
3 is to multiply both terms of 3 by 3. 
You will have three times as many frac- 
tional parts, each one third as large. 


Read each statement and answer the question which follows it. 


2. The fractions 2 and 3 are equal fractions because 2 of any 
number is equal to + of that number. Are § and 3 equal frac- 
tions? 

3. To change a fraction to lowest terms, divide its terms by 
the largest number that will divide both terms evenly. The frac- 
tion 4 is in lowest terms. Can you tell why? Is 2 in lowest terms? 
Why? 

4. Like fractions have like denominators. Unlike fractions 


have unlike denominators. Which of these are like fractions: 3, 


2 3 3 4 2 5 i z9 
3? 7? 8? 5? 7? 9? 5? 8° 


5. A common denominator of two or more unlike fractions is a 
denominator that can be divided evenly by all the denominators. 
What is a common denominator of 3, 3, and 3? 


6. The least common denominator of two or more fractions is 
the smallest number that can be divided evenly by all the denomi- 
nators. What is the least common denominator of 3, 3, and 4? 
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Adding Fractions 


1. Study examples A, B, C, and D. Use the helps. Make sure 
that you understand the addition in each example. 


@ In examples A and B the fractions are like fractions. Why? 
@ To add like fractions, add the numerators. You add 1 fifth 
and 2 fifths in the same way that you add 1 one and 2 ones. 


@ In C and D the fractions are unlike. Why? Why must the frac- 
tions in C and D be changed to like fractions? @ Why is 12 the 
least common denominator in C? @ How do you change 2 to 39? 
@ Why is 10 the least common denominator in D? e@ How do 
you change 2 and 3 to tenths? 

@ An answer is in simplest form when the improper fractions have 
been changed to integers or mixed numbers and the fractions re- 
duced to lowest terms. @ Is the sum in A in simplest form? How 
were the sums in B, C, and D changed to simplest form? 


Add and change the sums to simplest form when necessary: 


C7 ei Ee 1 2 ef 3 3 5 3 1 
‘ge A 10 3 5 10 5 4 6 8 6 
ere 48 i 2 1 3 i 2 2 5 

7 10 4 3 2 4 2 3 3 8 

ike ee, et 4 1 4 1 5 1 

vd 10 iF 15 5 5 5 4 8 3 

3. 3 3 ab, 1 5 Zz St al oY 3, WRSR eRe 
Pe 8 10 8 6 8 6 10 16 2 
i 5 3 il 1 EY ee 3 Z 3 

5 8 5 4 3 16 9 4 8 4 

4 Z ee oe 3 i 1 i 3 i 

5 g = 8 4 a ge ee 


Solve these problems: 

4. Bob’s father used 8-inch plywood for a kitchen table top. 
He covered it with -inch tiling. What fraction of an inch was 
the total thickness of the table top? 

5. Find the sum of 33 of a mile and ¢ of a mile. 

6. Sue used j yd., 3 yd., and 8 yd. of ribbon to tie a gift package. 
How many yards of ribbon did she use in all? 
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Adding Fractions, Integers, and Mixed Numbers 


1. The completed examples below show how to add fractions 
to integers and mixed numbers, and also how to add mixed num- 
bers. Study each example. Use the helps. Be ready to explain 
the computation in each example. 


a ..rrlU 
7E = 24 ey = 8 ay 9 


@ In A, B, and C add the fractions first and then bring down or 
add the integers. @ How do you reduce § to +, as in A? @ Why 
does 62 equal 8, as in B? @ How do you change 815 to simplest 
form, as in C? @ What kind of number is the answer for each 
example? 

Find the sums for the examples and solve the problems below. 
When necessary, change the sums to simplest form. 


2. 8 oS a 23 78 573 
2 73 5 25 83 92 42 863 
a 6 §¢ RS & &€ H ME 
3. 3% 8 Ge OE BE AN 
6& 2h 46 7 5 GS % 758 
A. 125 nS a 92 «6182388 
= 3355 55 236 43 29% 


5. George worked 23 hours on Tuesday, 32 hours on Friday, 
and 53 hours on Saturday. How many hours did he work in all? 


6. Mr. Lee mixed a gallon of yellow, 3 gallon of brown, and $ 
gallon of white paint. How much mixed paint did he have? 

7. Irene mailed three packages weighing 13 pounds, ¢ of a 
pound, and 3 of a pound. What was the total weight? 


8. Ray’s father bought 253 feet of #1 white pine and 363 
feet of 42 white pine. How much lumber did he buy? 
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Using Fractions in Problems 
= ee ae eee 


1. Sue rode her bicycle 2} miles on Friday, 53; miles on Satur- 
day, and 23; miles on Sunday. How far did she ride altogether? 

2. The rainfall on three days was as follows: io inch, § inch, 
and > inch. What was the total for the three days? 

3. Jerry needs one j-inch dowel rod 7 inches long and another 
107g inches long. How much }-inch dowel rod does he need? 

4. How wide a piece of cardboard will Doris need to cut two 
strips, one § of an inch wide and the other 1 of an inch wide? 

5. Nancy needs $ of a yard of red broadcloth and 2 of a yard 
of blue broadcloth. How much must she buy? 

6. The last four days Joyce practiced violin as follows: 3 hour, 
3 hour, ? hour, and 2 hour. How many hours did she practice 
in all on those days? 

7. Mrs. Nestor had 4% yards of curtain material. She bought a 
33-yard length. How much material did she have then? 

8. Mrs. O’Brien had 3 cup of sirup in one bottle and 3 cup in 
another. What fraction of a cup of sirup did she have in all? 

9. Mr. Smith glued together strips of wood with the following 
widths: 33 inches, 2 inches, 32 inches, and 45. inches. What 
was the total width of his finished board? 
10. Jane did baby sitting for 14 hours before supper and 3 of an 
hour after supper. How much time did she spend in all? 
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Subtracting Fractions 


1. Study examples A, B, and C. Use the helps. Be ready to 
explain the subtraction in each example. 


e The fractions in example A are like fractions, so you subtract 
the numerators. You subtract tenths in the same way you sub- 
tract ones or tens. Why was ;§ reduced to 3? @ In B the fractions 
are unlike. Why is 12 the least common denominator? How do 
you change 3 to 74? How do you reduce + to 4? @ How do you 
find the least common denominator in C? 

Subtract and reduce to lowest terms when necessary: 


2. 5 8g Zz Zz 3 5 z 2 8B 5 
de) 9 8 ] 5 6 12 3 15 6 
3 4 3 2 J. o. 1 S 1 4 
Zz 2 8 3 10 2 4. 12 a 3 

3. 2 5 4 2 i de & s. 3 Ze 
°* 3 8 5 3 2 10 6 10 10 15 

1 1 3 2 a a & 5 2 ES 

2 & 4 5 2 & 15 ie 15 1d 


Solve these problems: 

4. Find the difference in length between a piece of ribbon 2 
yd. long and another piece 3 yd. long. 

5. Nancy had } teaspoon of vanilla flavoring. She needed 3 
teaspoonful. What fraction of a teaspoonful was she short? 

6. Linda had 3 of a pound of candy to sell. After selling 4 of 
a pound, how much candy was left? 

7. Helen had 3 cup of sirup. She used 3 cup. How much 
was left? 

8. What is the difference in thickness between a board that is 
Z of an inch thick and one that is 3 of an inch thick? 

9. A paving crew had % of a mile of highway to pave. They 
completed 3; of a mile before rainy weather came. What frac- 
tion of a mile of highway was left unpaved? 
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Using Fractions in Subtraction 


1. Study these examples and answer the questions about them. 
Then explain the computation in each example. 


@ Is the answer in example A in simplest form? How can you tell? 
e@ InB the 1 one was changed to . Why? Why is the answer in Ba 
fraction? @ In C why was } changed to 3? @ What = the least 
common denominator in D? How do you denne} and 33, to 30ths? 


Subtract. Be sure that each answer is in simplest form. 


2. 68 5 83 7 92 4. 6h... 302 
25 Bee ar 27 eae Se meer ZT 

3.3) 122 6) ASE - 16) 61 57) | oom 
2 i106 2 38 % 4% 288 37 


Solve these problems: 

4. A large tube of tooth paste weighs 5} ounces. A smaller 
tube weighs 35 ounces. What is the differenenn in weight? 

5. A 9-inning baseball game was halted by rain after 52 innings. 
How many innings remained to be played when play was Fesumed? 

6. What is the difference in width between a board that is 73 
inches wide and one that is 53 inches wide? 

7. How much heavier is a 673-pound package than a 663- 
pound package? 

8. John rode his bicycle 9% miles and Sam rode his 7}; miles. 
How much farther did John mde than Sam? 


9. How much more than 3 of a cup is 1} cups? 
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Multiplying Fractions and Mixed Numbers 


1. When you multiply a fraction by an integer, you are finding 
how many in all. 3 X } = 3 because} + 4+4= 4%. You multiply 
the numerator of the fraction by the integer and write the product 
over the denominator. Study examples A, B, and C. 


Find the answers: 

2.4x2 2x% 9x3 8X F 6x2 4Xi 
3.7x4 5x? 3x# 4x2 8x 6x3 
4.8x5 2x# 5x 7x4 4x 6x} 


5. You can multiply a mixed number by an integer in either of 
two ways. 


a) Change the mixed number 
to an improper fraction and mul- 
tiply as in example D. 


b) Multiply the fraction in the 
mixed number by the integer. 
Then multiply the integers and 
add the two partial products 
as in E. This method is usually 

__used when the integers are larg- 
er numbers, as they are in F. 


Explain the multiplication in 
examples D, E, and F. 


Find the answers, using the method ou think most suitable: 
6.8x1k 5x2h 7X13 2x3h 6X2 4x 
TAxX7h 7X15 9X44 6X7 3X 2x % 
8. 213 263 232 383 373 812 422 972 


Multiplying by Fractions and Mixed Numbers 
See eae eee eee eee Fe LOLS 


1. When you multiply by a fraction you find a part of the mul- 
tiplicand. Explain the multiplication in examples A, B, and C. 


2. In examples D, E, and F 
cancellation was used to reduce G 
to lowest terms before multiply- : 
ing. @ You can cancel whenever 
a numerator and a denominator in 


the example can be divided by H 

the same number. Explain the Ie eT et AGEs on) 

multiplication in D, E, and F. Zax 5 BRAGS 2 te 
3. When the multiplier is a I 


mixed number, or both the mul- 9 1 

tiplier and multiplicand are mixed 32 x 13 =% x Zz = 3=41 
numbers, you can change the : 

mixed numbers to improper frac- 

tions and multiply. Use cancella- 

tion whenever possible. Explain the steps in examples G, H, and I. 


4. Can you find the product for 25} x 72 without changing the 
numbers to improper fractions? (Review 5 on page 74.) 


Find the products, using cancellation when possible. 


5B.iX20 4x40 #x32 gxi ¢xd 2x2 
-3X2, 5x4. gx5h 424x108 §x9% 1x 82 


oN 


- 2X33 1X48 38x36 AEX 2xe 92x 
-23X33 58xX6§ 9X2 128x28 241 x 22 
- 24x 163 408x 30 11kX56 153% 69 27 x 4gh 
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Using Fractions in Problems 


(1. On a hike Bill and Tom walked 33 miles the first hour. At 
this rate, how far can they walk in 23 hours? 

2. Ed cut a 7-foot board into halves. How long was each piece? 

3. Ruth had a piece of ribbon 23 yards long. She used of it 
for hair bows. How many yards did she have left? 

4. Bob filled 44 cartons of eggs that held a dozen each. How 
many eggs did he use? 

5. Judy had } of a yard of gingham. She used 3 of it in making 
a pot holder. What fraction of a yard did she use? 

6. Find the total weight of 4 candy bars at 2% ounces each. 

7. Jane bought 3 tubes of tooth paste that contained 13 ounces 
each. How much tooth paste was there in all three tubes? 

8. Mr. Mason bought a 2-acre lot. If he sells 4 of the lot to 
a neighbor, what fraction of an acre will he sell? 

9. Joe used 2 of a 5-foot board. How many feet did he use? 


You will remember: 


© To multiply a whole number by a fraction, multiply the 
whole number by the numerator of the fraction and write the 
product over the denominator of the fraction. 


© To multiply fractions, multiply the numerators and then 
multiply the denominators. 


© To multiply mixed numbers, change the mixed numbers to 
improper fractions and multiply as with fractions. 
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Dividing Fractions by Fractions 
el a ee 


You will remember that you can divide like fractions by divid- 
ing the numerator of the dividend by the numerator of the divisor. 


1. Study example A. It asks 
the question: 8 = how many 
times §? @Since the fractions 
are like fractions, you can divide 
the numerators. 8 + 2 = 4. @ This 
method of dividing fractions is 
called the division method. @ Do 
you see that you can show 8 ~ 2 by writing 8? 8 =? 


2. In B the inversion method is used. To use this method, 
you invert the divisor and multiply. @ To invert a fraction, write 
the denominator above the line and the numerator below the line. 
To invert , write 3. @ Explain the computation in B. 


3. Study the division method (C) and the inversion method (D) 
as used to work the same example. Explain the computation in 
each method. 


@ Notice that when the 
division method is used, 
the unlike fractions must 
be changed to like frac- 
tions before dividing, and 
fractions in the answer 
must be reduced to lowest terms. @ When you use the inversion 
method, you do not change to like fractions. When you use 
cancellation with the inversion method, any fraction in the answer 
will be in lowest terms. @ With either method you may need to 
change the answer to simplest form. 


Find the answer for each example below by both the division 
and inversion methods. Then tell which of the two methods you 
prefer to use, and why you prefer it. 


es 5.3 pee ole) oo (eat es 15. 9 
So sS) 3) 5s 10: "10 ey ee i yma f L6G 
Bice | ie Sacer 5. 2 pepe «) rpia gc 
SETS 1D 4 * 16 oe 18 (hate gd 1658 5 ty 115. 
6 Aa, ab 51 2 3.2 5.5 2.22 Diem: 
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Dividing by Fractions and Mixed Numbers 


1. Read each statement below and study the examples it tells 
about. Be ready to explain the computation in each example. 


@ To divide a mixed number by 
a fraction, change the mixed 
number to an improper fraction 
and divide as with fractions. 
You may use either the divi- 
sion method as in A, or the 
inversion method as in B. 


@ To divide a mixed number by a mixed number, change both 
mixed numbers to improper fractions and divide as with fractions. 
You can use either the division or the inversion method. 


Find the answer for each example below. Use either the division 
method or the inversion method as you prefer. Be sure that each 
answer is in simplest form. 


2 ae Saat 3. nis is 5 4 
2. 25> 5 23 5 33 4 27 5 lg 15 

341 25.5 ee 7.2 ae 
3. 334 65 7 ly 6 65 3 4: 3 


5. 3h + 23 8% + 33 68 + 23 34, + 23 72+ 2 
Solve these problems: 


6. Sally has 43 yards of red crepe paper to cut into pieces 
14 yards long. How many pieces will she have? 


7. How many class periods, each } of an hour long, will there 
be in 5; hours? 

8. John has a board 58 feet long. How many pieces, each 2 
of a foot long, can he cut from it? 
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More about Dividing by Fractions and Mixed Numbers 


1. Study the examples below, and the statements about them. 
Be sure that you can explain the computation in each example. 


Division method: 6 +23= %+2—18=9 


3 
3 
Inversion method: 6 +2=6 x 3=9 
1 


Division method: 


4 

2 ¢ 

Inversion method: 4+33=4+W=4x3=6= 1s 
; 5 

Division method: 23 + Hh ce ae) 


Inversion method: 2} + 


@ In each example above, either the dividend or the divisor is an 
integer. To use the division method, change the integer to an 
improper fraction with the same denominator as the fraction in 
the example. Then divide as with fractions. @ When the inver- 
sion method is used, it is not necessary to change the integer to 
an improper fraction. @ To invert the divisor when it is an in- 
teger, think of the denominator of the integer as ones. For ex- 
ample, 2 = . ? inverted is 3. 


Find the answers for the examples below. Use either the division 
or the inversion method. Be sure your answers are in simplest form. 


24+3 6713 8+5 7+22 +2 2823 
3.12+% 16+2) 151+4 I3+§ 7528 28+2 
4.17+3 245+8 9+38 133+ 12 16+ 43 273+14 
Solve these problems: 


5. On a test run, a race car traveled 73 miles in 4 minutes. 
How many miles per minute did it travel? 


6. Betty’s mother needs 33 yards of material for each drape. 
How many drapes can she cut from 20 yards of material? 


79 


A Dividend Which Is Smaller Than the Divisor 


1. Study examples A and B below. Explain the computation in 
each example. Which method of computation do you prefer? 


@ When the dividend is smaller than the divisor, the quotient 
will always be a fraction. \ 

Divide, using the division or the inversion method. Be sure 
that each answer is in simplest form. Check your work. 


2+. 8 2+ 41 & oe OL 3. 4s i. 93 
a. =<s5 s+l5 B+ 25 7 43 42 + 8] 


3.%4+14 6 + 73 g.4 3 +55 42 +8 
Solve these problems: 


4. John wants to make 10 small labels from a strip of tape 
74 inches long. How long should each label be? 

5. Sally had 2 of a yard of ribbon. She cut it into 3 pieces. 
What fraction of a yard long was each piece? 

6. How many }-cups of flour equal § of a cup of flour? 

7. Jane cut 2% yards of cloth into pieces, each 4 of a yard 
long. How many pieces did she have? 

8. How many 13-yard pieces can be cut from 74 yards of cloth? 

9. Sally made 73 pounds of candy. If she packs it in 13-pound 
boxes, how many boxes will she need? 

10. How many }-yard pieces can be cut from 2 of a yard of ribbon? 


Using a Fraction to Find the Whole Quantity 
es i LR 


Read problem 1 and study the diagram below. Then answer 
the questions about the problem. 


_ 1. Each morning when Sue starts to school she walks 4 blocks 
to Judy’s house. When she gets to Judy’s, she is $ of the way 
to school. How many blocks from school does Sue live? 


@ Since 4 of the total distance from Sue’s house to school is 4 
blocks, then } of the total distance is 2 blocks. Why? How many 
blocks are equal to 3 of the total 
distance? @Study the upper ex- 
ample at the right. @ What.is the an- (42a 3x2=6 | 


swer to the problem question? 


2. Study the lower example at 
the right. @ Do you see that when 
you divide 4 by 4 using the inver- 
sion method you are using a quick 
‘way to divide 4 by 2 and then mul- 
tiply the quotient by 3? @ Notice that the fractional part (4) 
divided by the fraction (2) equals the whole quantity (6). 


Find the answers for the problems below. 


3. Jerry saves § of all the money he earns. This month he 
has saved $6. How much money has he earned this month? 

4. Jerry has built 15 feet of picket fence. He estimates that 
this is about 3 of the whole fence. How long will the fence be? 

5. An air liner flew 270 miles in 3 of an hour. At this rate, 
how far will it fly in 1 hour? 


6. Mr. Nelson pays 34 of his monthly income for rent. His 
rent is $90 per month. What is his monthly income? 


8! 


Review and Practice 
ee es mene 


Find the answer for each example and problem. Watch the signs. 


1. 1358 108092 $20.00 63564 $42.75 248 
—198 —3406 —17.59 +89276 x24 650 
2. 6845 957628 32104 47805 $9969.45 14253 
X324  +685972 x98 —39548 +85.98 x468 


3. 345)8625 37)2368 18)8146 $.25) $159.80 17)16745 


4. 749258 214035 $16)$589970 45) 289580 694385 
—360249 280 4777777 


5B.2x38 2X10 5X33 BEX4G = 58X a = 25Xx5 


6. 8 6 92 SH 108 7% 2 48 
2} 4a) -3 49% «108 62 BH 
1, Sts 

1.9+4 $422 $+ 8-3 34-18 14+ 2§ 


8. Mr. Fisher sold 369 bushels of apples at $1.95 a bushel. 
What was the total amount he received for them? 
9. The Nelsons drove 903; miles in 1¢ hours. What was their 
average speed per hour? 
10. A truck loaded with coal weighed 12,630 pounds. The truck 
weighed 5630 pounds. What was the weight of the coal? 
11. James needs 6 pieces of board, each 6% inches long, for 
a bird house. Will a 48-inch board be long enough? Explain why. 
12. The attendance at the last three games at County Stadium 
was as follows: 42,350; 39,849; and 44,208. What was the total 
attendance for the three games? 
13. About 2 of the 2580 voters in Center City usually vote 
at elections. How many people actually vote? 
14, Last year the total expenses of the Lane family were 
$5376.45. What was the average expense per day? 


15. Jack picked 2 of a bushel of peaches in 2 of an hour. At 
this rate, how many bushels would he pick in an hour? 
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To Help You Remember 


The page numbers after the questions tell you where to turn \\ 
for help if you need it. 


To think and talk about: 


1. In the example ~ of 54 = 9, what is each number called? 
What is each figure in 3 called? (és) 

2. Compare these three groups in two ways: Mary is 12 years 
old, her brother is 6, and her little sister is 2. (65) 

3. Which piece of cloth is largest: 3, 3, or 3 of a yard? Which 
piece is smallest? How many inches long is each piece? (66) 

4. Which would you rather have, ;4 or 3 of a dollar? Why? 
What is the difference between the two amounts in cents? (66) 

5. Explain each of these terms: integer, proper fraction, im- 
proper fraction, mixed number. Give an example of each. (66) 

6. How do you change an improper fraction to an integer or 
a mixed number? An integer or a mixed number to an improper 
fraction? (67) 

7. When do you change a remainder to a fraction? How do you 
do it? Make up two problems to illustrate your point. (67) 


8. Answer each of the following questions and give an illustra- 
tion for each: What are equal fractions? How do you reduce 
fractions to lowest terms? When is a fraction in lowest terms? (68) 
When is an answer in simplest form? (69) 
> To think about and write: 

1. When a problem question means that you have to find the 
total of two or more unequal numbers, you ___; when you have 
to find the total number in all the equal groups, you ; when 
you have to find the difference between two numbers, you 
when you have to find the number of equal groups, or the size 
of each equal group, you . (56) 

2. Write an addition, subtraction, multiplication, and a divi- 
sion problem. Then solve them. (21, 26, 36, 52, and 56) 

3. Work each example below. (70, 73, 74-75, 78) 


53 4+ 72 4+ 38 Beds 23 < 22 23 + 21 


? 


Testing Yourself 


Find the answers: 


1. $124.50 35649 $75.00 $814.25 60402 
413.85 X28 —56.39 306 —25713 
609.49 
de 15) $12.98 26) 2000 48) 9840 19) 8284 


268.01 987563 483957 600842 321) 999977 
341.76 +574839 X162 —157306 


2. 28 55 9 714 GE RC gi 

+72 488-23 -3§ 495 +4 Sip = 
3. 6 X 33 3Xi 2x 53 23x § 4s X 25 
4.2% 4+$ 62H Mr +8 


Solve these problems: 

5. Roy earned 94 dollars in 2} days. What were his average 
daily earnings? 

6. The people of Chicago use an average of 229 gallons of 


water a day per person. At this rate, how many gallons of water per 
day would the 575 persons in an apartment building require? 


7. Bob rode his bicycle 6} miles in the morning and 57% miles 
in the afternoon. What was the difference in mileage? 

8. One county had 3330 car owners. A neighboring county had 
6056 car owners. How many car owners lived in both counties? 

9. A field is 330 feet long. What is the length of the field in rods? 
(1 rod = 163 feet) 

10. The school enrollment in four different towns was as fol- 

lows: 5498, 1262, 978, 2312. What was the total? 


11. Tom used 6 boards, each 43 feet long, to repair his dog 
house. What was the total number of feet used? 


12. The average person consumes about 15 quarts of ice cream 
in a year. At this rate, how many quarts would 985 people eat? 


13. A stock car in a race traveled 3 of a mile in 15 minutes. 
At this rate, how far would it travel in one minute? 
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The Five Types of One-Step Problems 

a ae 
1. There were 29 pupils in the orchestra and 18 in the play. 

How many pupils took part in these activities? 

Study the problem and the example for it. Linda 


explained the relation between them like this: 29 
“The problem tells the number of pupils in the or- +18 


chestra and also the number in the play. The problem ae 


question means that I must find the total number of 

pupils in the two activities. To find the total num- 

ber in two unequal groups, I must add. This is a type A prob- 
lem because I add to solve it.” 


Explain how each problem below is related 450 
to the example for it. Then find the answer. —395 


2. Type S. The girls had 450 tickets to sell 
for the class play. They sold 395 of them. How 


many tickets were not sold? 20 
3. Type M. If 18 boys each take 20 tickets x18 


to sell, how many will they have taken in all? 


4. Type D1. The committee spent $8 for 
paper flowers to decorate the auditorium. At $.05) $8.00 
5¢ each, how many flowers did they buy? 

5. Type D2. The committee paid $1.20 for 
4 sheets of poster board. What did each sheet 4)$1.20 
of poster board cost? 
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Types of Two-Step Problems 


Since you understand the five types of one-step problems, you 
will have no difficulty with two-step problems. For. a two-step 
problem is a combination of two one-step problems. As the 
first step in a two-step problem you have to add, subtract, 
multiply, or divide to find an unknown number to be used in 
writing the example for the second step. Then as a second step 
you add, subtract, multiply, or divide to find the answer for 
the problem question. 

Read problem 1 below. 

1. Shirley had $2.40 and earned $.90. She 
then spent $1.98 for a book. How much money 
did she have left? 

e This is an AS type problem. Tell why. 
e@ How was the sum in step 1 used in step 2? 
What is the answer to the problem question? 

For each problem below write A, S, M, D1, or D2 for each step 
and find the answer. Then tell what type each problem is. 

2. Jean’s older sister spends 30¢ for bus fare and 85¢ for lunch 
each day. How much will she spend for these things in 
12 days? 

3. Joe and Joan gathered 188 eggs one day and 196 the next. 
How many one-dozen cartons will the eggs they gathered fill? 

4. Mrs. Beck baked 216 cookies for the church bake sale and 
Mrs. Adams baked 144. They put them into 15 boxes with an equal 
number in €ach box. How many cookies did each box-contain? 

5. Jim had saved $32.65. Saturday he bought a new jacket for 
$12.50. How much more must he save in order to buy a bicycle 
that costs $44.95? . 

6. Bob earns $2.00 per week. He plans to spend $1.15 pe 
week and save the rest. How much will he save in 12 weeks? 

7. Mr. Sand gave 12 of his 180 tulip bulbs to a neighbor and 
planted the rest in rows of 24. How many rows did he have? 

8. The total attendance at 12 basketball games at the high 
school was 14,428. The student attendance totaled 7,672. What 
was the average adult attendance per game? 
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More Types of Two-Step Problems 


In the two-step problems on page 86 you used either addition 
or subtraction as the first step in order to find the unknown 
number used in writing the example for the second step. In 
some problems you multiply or divide as a first step. 

For each problem below write A, S, M, D1, or D2 for each 
step and find the answer. Then tell what type each problem is 
and why you know it is that type. 

1. Mrs. Adams bought a 6-lb. rib roast at 75¢ per Ib. and 
a pound of bacon for 97¢. What was the total cost? 

2. Jerry saved $1.25 per week for 16 weeks. Then he spent 
$4.25 of his savings. How much money did he have left? 

3. Mr. Wilson works 8 hours a day and is paid $2.45 per hour. 
How much will he earn in a week of 5 days? 

4. At 15 miles per gallon of gasoline, how many 24-mile trips 
can Mr. Matson make on 16 gallons of gas? 

5. At Camp Bay View, 8 boys lived in each of 24 tents. At 
mealtime the boys sat at 16 tables in the mess hall, an equal 
number sitting at each table. How many boys sat at each table? 

6. Last month Mr. Addison paid $18.56 for gasoline at 29¢ 
per gallon. How many 16-gallon tankfuls did he use? 

7. To heat his home last winter, Mr. Wilson paid $158.90 
for heating oil at 14¢ per gallon. Find the average number of gal- 
lons used per month during the 8 months his furnace was used. 

8. Tom paid $2.70 for goldfish at 18¢ each. Later he sold 
the same goldfish for $3.45. How much per goldfish did he get? S w 

9. A zoo bought 4 deer for $192. Later they traded one of 
the deer for 3 pelicans. What was the cost of each pelican? 

10. Mr. Johnson paid $90 for feeder pigs at $5 each. When 
they were ready for market, he sold them all for $756. What was 
the average price received per hog? 

11. Mary paid $2.00 for Christmas cards at $.04 each. After 
- she had colored them, she sold all the cards for $5.00. What was 
the selling price per card? 


12. At 6 for 24¢, how many grapefruit can you buy for $1.00? 
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Probiems to Solve 

For each problem below write A, S, M, D1, or D2 for each step 
and find the answer. Tell what type each problem is and why. 

1. The ticket sellers for the school play collected $88.25 for 
the afternoon performance and $112.75 for the evening per- 
formance. At $.25 per ticket, how many tickets did they sell? 

2. Karen read 2 books a month for a year, but Marie read 
twice as many in the same time. How many books did Marie read? 

3. Betty had 115 envelopes to address. She addressed 47 on 
Saturday and 38 on Sunday. How many more does she have to do? 

4. Mrs. Jones paid $9.66 for curtain material at $.69 per 
yard. She plans to make curtains 2 yards long. How many can 
she make? 

5. Jack delivers 486 daily papers and 75 Sunday papers each 
week. How many papers will he deliver in 52 weeks? 

6. Mrs. Wilson works 5 days a week at-$15-per-day: Each 
week $8.25 is deducted from her pay for taxes. ‘What is her 
weekly take-home pay? 

7. A florist planted 250 geraniums in one greenhouse and 
175 in another. If he used 5 benches, each holding the same 
number of plants, how many did he plant in each bench? 

8. Judy bought a skirt for $3.98 and a blouse for $2.49. What 
change should she get from a ten-dollar bill? 

9. Bob had $14.88 in his savings account. He worked 5 hours 
last week at 65¢ per hour and put all he earned into his savings 
account. Find the total of his savings. 
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Problems with More Than Two Steps 
er hh hed etl are aS AD Ue 


Often you have to find the answer for a problem which requires 
more than two steps. Study problem 1 and its examples and an- 
swer the questions about the computation. Then find the answer. 


1. Jim paid 15¢ for a tablet and 25¢ for a pen. He gave the 
clerk a dollar to pay for them. How many 15¢ packages of enve- 
lopes can he buy with the change? 


@ What does the sum in step 1 become in step 2? What does the 
difference in step 2 become in step 3? The steps in this prob- 
lem are ASD1. Explain the reason for each step. @ Do you see 
that each step must be completed before you can write the ex- 
ample for the next step? 


For each problem below write A, S, M, D1, or D2 for each 
step and find the answer to the problem question. 


2. Saturday Mr. Faith was paid for 5 days’ work at $24 a day 
and $30 for working Saturday. His tax deduction for the week 
was $20. How much of his pay did he have left? 


3. Tom picked 14 bushels of large apples, for which his uncle 
paid him $.12 a bushel. Then he picked 12 bushels of smaller 
apples, at $.15 a bushel. How much did Tom earn? 


4. Mr. Burns bought a 6-pound chicken at 58¢ a pound and 
paid for it with a $5 bill. With the change he bought oranges at 
4¢ each. How many oranges could he buy? 


5. Linda and Pam went shopping on Saturday. Pam paid the 
bus fare, which was $.40 each, and paid for lunch, which was 
$.75 each. Pam also bought a pair of gloves for $.98 and a purse 
for $1.49. How much did she spend? 


6. In a three-game tournament, the high school basketball 
team scored 39, 50, and 47 points. Three of the players scored 
all except 37 of the total points. What was the average number 
of points scored per player by the 3 players? 
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The Three Kinds of Fraction Problems 


In a problem using fractions you have to answer one of three 
kinds of questions. Study problems 1, 2, and 3. 

1. John earned $75 last summer. He spent $50 for a vacation 
at camp. What fraction of his savings did he spend for the vaca- 
tion? 

e@ The problem tells you the whole quantity and the fractional 
part. It asks you to find the fraction that shows the relation 
between them. 


3 


2. Gerry plans to sell ¢ of his 
80 rabbits. How many rabbits does 
he plan to sell? 

@ The problem states the whole quan- 
tity and the fraction. What does it 
ask you to find? What is the answer? 

3. If Sam spends $12 for a pair of skates he wants to buy, he 
will spend 3 of his savings. How much money has Sam saved? 


When you know 
the fractional part 
and the fraction, 
what do you have to 
find? 


@ First review page 
81. Then study the two examples at 
the right. Explain each method of 
solving problem 3. 

Solve these problems below: 

4. If 275 persons came to see a play and used just 4 of the 
seats in the theater, how many persons could have been seated? 

5. Larry sold 15 of his 75 tickets. What fraction of his tickets 
did he sell? 

6. Mr. Adams earns $7500 a year. If 2 of his salary is used 
for family expenses, what amount is used for these expenses? 
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Problems to Solve 


1. John saved $40 and spent ? of it for Christmas gifts. How 
much money did he spend for the gifts? 

2. William earned $36.50 on his paper route. He spent $9.75 
for a raincoat and $7.50 for boots. How much did he have left? 


3. At $2.25 a week, how many weeks will be required for a 
family to pay the $94.50 balance due on a television set? 


4, Of each dollar spent by motorists on vacation, 29¢ goes 
for meals, 21¢ for transportation, and 20¢ for lodging. What 
fraction of each dollar is spent for all of these items? 

5. Judy’s uncle sold 489 bushels of apples at $1.75 a bushel. 
After paying $41.50 for pickers and $18.75 for haulers, how 
much of the money did he have left? 

6. Mrs. Martin told Joan that they had driven about 2 of 


the way to her grandmother’s. They had driven 348 miles. 
About how far is it from Joan’s home to her grandmother’s? 


7. Edward has 238 stamps, of which 118 are from foreign 
countries. He plans to put the United States stamps on 4 pages 
in his stamp book. How many must he put on each page? 

8. In the spring 5 boys bought a used motorboat for $115. 
During the summer they paid $17.85 for repairs and $43.50 for 
gas and oil. In the fall they sold the boat for $85. What was 
each boy’s share of the total cost? 

9. On November 1 Janet had a balance of $4.95. Her allowance 
for November was $8 and she earned $4.75. During the month 
she spent $1.75, $2.19, $3.98, $.79, and $1.25. What was her 
balance on December 1? 
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Formulas and Problems 


Often it will help you understand a problem if you write a short 
statement which gives the rule or recipe which you will follow to 
find the answer for the problem. Such a rule or recipe is called 
a formula. The formulas at the top of this page are easy for you 
to understand, because each one gives a recipe for a kind of 
problem that you know how to solve. 


Read problem 1 below and find its answer. Then answer the 
questions about it. 

1. Find the cost of 24 boxes of 
candy at $1.20 per box. 


@ What did you do to find the 
answer? @ Which formula above 
gives the recipe for finding the an- 
swer for this problem? Why is it a recipe for problem 1? 


Copy each problem below and write the answer in the blank. 
: Then below each problem write M, D1, or D2, and the formula 
“from the top of the page that gives the recipe for that problem. 
2. Number of articles, 7; price, 45¢ each; total cost, 
. Flying time, 2 hr.; speed, 250 m.p.h.; distance, 
. Earnings, $75; time, 5 da.; wage, __. 


Number & price = cost 


. Total cost, 96¢; price, 6¢ each; number of articles, —_. 
. Area, 1134 sq. yd.; length, 42 yd.; width, 
. Cost, $4.75; number, 19; price, 
" Weeks worked, 12; wage per week, $45; total earned, __. 
. Distance, 165 mi.; speed, 45 m.p.h.; driving time, 


omrtnapr W& 
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Using Formulas to Solve Problems 
a eee Ue, ew ODLEINS 


Read each problem below and write the formula for finding 
its answer. Then write M, D1, or D2 and find the answer. (The 
first three problems have the formulas stated for you.) 


1. Mr. Alfred’s average driving speed is 45 miles per hour. 
How long should it take him to drive 855 miles? (Distance + 
speed = time) 

2. At $1785.00 each, what will be the cost of a fleet of 25 
new automobiles? (Number X price = cost) 

3. Last year Mr. Dorn worked 239 days and earned $4780. 
What were his average daily earnings? (Earnings + time = wage) 

4. If an ocean liner averages 830 miles per day, what will 
be the total distance it travels in 3} days? 


5. Mr. Allison bought 4 new tires for his car; the total cost 
was $115.88. What was the price per tire? 


6. How many square feet of asphalt tile will be needed to 
cover a floor of a hall which is 32 ft. wide and 65 ft. long? 


7. One week Mr. Hirsch earned $120 at a wage of $3 per hour. 
How many hours did he work that week? 

8. There are 9375 sq. ft. in a building lot which is 50 ft. wide. 
How long is the lot? 


9. At a price of $35 each, how many electric motors can a 
dealer buy for $525? 
10. Jack’s older brother receives a wage of $58 per week. How 
much will he earn in 52 weeks? 


11. In 1919 John Alcock and W. A. Brown flew 1960 miles 
across the Atlantic Ocean in about 16 hours. About what was 
their average speed in miles per hour? 


12. A gallon of floor varnish will cover 500 sq. ft. of surface. 
How wide an area of a floor 25 ft. long will a gallon of floor varnish 
cover? 


13. If a race car completes a 500-mile race in 32 hours, what 
will be its average speed in miles per hour? 


14. Find the cost of 12 women’s coats at $59.95 each. 
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Estimating Answers 


Read each problem carefully to find what it tells and what 
question it asks. Then decide what to do to find the answer. 
Notice that there are two steps in some of the problems. Round 
the numbers and estimate a sensible answer. Solve the problem 
and compare the exact answer with your estimate. 


1. An airplane flew the 2451 miles from New York to Los 
Angeles in 9 hours. What was its average speed per hour? (‘To 
estimate the answer, divide 2500 by 10. Tell why.) 


2. At 56¢ a pound, what is the cost of a 33-pound chicken? 
(To estimate the answer, multiply 60¢ by 4. Tell why.) 


3. Bill spent $4.79 of the $10.00 he saved. How much more 
must he save before he can buy a pair of shoes for $6.98? 

4. Betty needs 2 pieces of leather each 32 inches by 53 inches 
to use in making a coin purse. How many square inches of leather 
does she need? 

5. Bob’s uncle has 148 acres of wheat. At an average of 18 
bushels per acre, how much wheat will he harvest? 

6. Mrs. Ames bought a 33-pound piece of beef for 6 persons. 
What fraction of a pound per person will it provide? 

7. John’s father wants to cut 4 shelves each 33 feet long. 
Would it be more economical to buy a 10-foot, 14-foot, or 16- 
foot board? Explain why. 

8. At 143¢ per gallon, what is the cost of 3775 gallons of fuel 
oil? 

9. American companies were operating 1248 merchant ships 


in 1954. If all but 249 of these ships were built during World 
War II, how many were built during the war? 


10. The 16 girls in a sewing class used 32 yards of material 
at $.58 a yard. What was each girl’s share of the cost? 


11. There are 287 pupils at Glenview School. If there are twice 
as many at Stewart School and three times as many at Fisher 
School, how many pupils are there at the three schools? 


12. Mr. Bell drove 50 miles in 11 hours. What was his average 
speed per hour? 
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Problems without Numbers 
Be a Ith cle rales 


Read each of the following questions carefully and decide upon 
an answer. Then make up an easy problem to illustrate your an- 
swer. Then solve the problem you have made up. 


1. If you know the number of city lots in a new city housing 
project and the average price per lot, how do you find the total 
value of the land? 

2. If you know how long it takes to drive a certain number 
of miles, how do you find the average rate of speed? 

3. If you know the length of your desk in inches, how do you 
find the length in feet? 

4. If you know the cost of bus fare, lunch, and a movie ticket, 
how can you find the total cost for 32 pupils? 

5. If you know the cost of a crate of oranges, and the num- 
ber of dozen oranges in it, how do you find the cost per dozen? 

6. If you know the cost of a case of eggs and the price per 
dozen, how can you find the number of dozen in the case? 

7. If you know the number of pupils in your school and the 
total cost of operating the school for a year, how do you find 
the average cost per pupil? 

8. If you know the hourly earnings and the number of hours 
worked per day, how do you find the amount earned in 5 days? 

9. If you know the total amount earned and the number of 
hours worked, how do you find the rate of pay per hour? 
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Incomplete Problems 


The problems on this page are incomplete. Supply sensible in- 
formation which will complete each problem. Then solve it, 

1. Mr. Strong bought a $250 television set at a sale. How 
much money did he save? 

2. Ralph lives 3 of a mile from school. How far does he walk 
each day? 

3. What will my lunches cost for 5 days? 

4. Nancy bought a pencil, a tablet, and a box of crayons and 
gave the storekeeper a dollar. How much change should she 
receive? 

5. A man received $17.50 for peaches sold in bushel baskets. 
How much did he get per bushel? 

6. John worked 31 hours last week and 17 hours’ this- week: 
How much money did he earn? 

7, Judy can buy a radio for $1 down and $.50 a week. How 
long will it take her to pay for the radio? 

8. Betty bought a sweater for $6.98 and a pair of shoes for 
$4.98. How much change should she receive? 

9. Bob has saved $17.95 toward a bicycle. How much more 
money does he need? 


10. Paul and Mark together weigh as much as their father. 
If their father weighs 175 pounds, how much does Mark weigh? 
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Problems with Unnecessary Information 


Some problems have information that is not needed in finding 
the answers. Read each problem and decide which numbers are 
needed to solve it. Then solve the problem. 


1. There are 350 boys and 379 girls in Lincoln School. If 
each girl bought a 45¢ ticket for the Music Festival, what was 
the total amount received for these tickets? 

2. Mr. Davis has a 35-acre farm. If he uses 975 pounds of 
fertilizer per acre, how many acres can he fertilize with an 11,700- 
pound load of fertilizer? 

3. Bob paid 20¢ for 3 large apples and Don paid 25¢ for 5 
smaller ones. At the price Bob paid, how much would 15 such 
apples cost? 

4. The major league baseball teams each played 154 games 
during the 1954 season. If the total attendance for the first 
70 games at one stadium was 1,376,320, what was the average 
attendance per game? 

5. Dr. Theisen bought 6 dozen iris and 12 dozen peony plants. 
How many rows of peony plants will he have if he puts 18 in 
each row? : 

6. Mr. Berger made the Halloween committee a special price 
of 29¢ a pound for candy. The committee bought 30 pounds of 
filled candy and 45 pounds of hard candy to put into 125 boxes. 
How much candy could they put into each box? 

7. The population of Bay City is about 125,000. In 1953 the 
total enrollment in the public schools was 22,305. The expected 
enrollment for 1954 is 24,000. What is the expected increase in 
enrollment? 


8. Last month Judy earned $6. After buying a hat, Judy had 
$2.50 left. If she spends $1.75 for a book, how many $.25 note- 
books can she buy with what is left? 

9. Last summer Carol and her parents took a trip from their 
home in Los Angeles to New York City. The direct route is 3138 
miles. First they drove to Denver to visit relatives, a distance 
of 1268 miles; and then they drove 1039 miles to Chicago to 
visit friends. How far had they driven? 
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Review and Practice 
SE ee Set 


Find each answer: 

1. 2146 242 $52.17 492 1985 35% 4698 67835 
1428 373 73.46 572 3759 60; 6834 9562 
5319 1544 94.38 858 2876 921i 7583 769% 


3. 32x 4 $60.50 24x 153 2617 24x93 529 55X13 
_x89 X135 x470 


4. 462 9% 8052 5806 72 74 9304 $70.00 

93 28 —3964 —2457 —534% -43 8726 —12.35 
5B. 6) 89258 133 X 52 4+24+ 5+ e= 6 
Solve these problems: 


6. John needs 2 boards each 83 feet long and 2 boards each 
6} feet long. At $.15 a foot, how much will they cost? 

7. Mr. Jackson drove 238 miles on 14 gallons of gasoline. At 
this rate, how many gallons will he use on a 3230-mile trip? 

8. A merchant sold 79 T shirts at 98¢ each. If they cost him 
69¢ each, how much profit did he make? 

9. In estimating yearly expenses, a family allowed $75 a month 
for rent, $85 a month for food, and $725 a year for clothing. 
What was the total estimate for these items for one year? 

10. June bought a pound of steak for $1.05 and a pound of ba- 
con for $.69. How much change did she receive from $5.00? 

11. A clerk had a bolt of cloth marked 303 yards. She sold 
a 33-yard piece to one customer and a 4-yard piece to another. 
How much cloth was left on the bolt? 

12. Sally can get 2 cans of frozen orange juice for $.33. How 
many cans can she get for $1.00? 

13. If Judd brought in 12 loads of pumpkins from the field and 
the loads averaged 183 lb. each, how much would be Judd’s share 
if his father gave him 4 of the amount collected from selling all 
the pumpkins at $.07 per pound? 
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To Help You Remember Ry 


The page numbers following the questions, examples, or 
problems show you where to turn if you need help. 
> To think and talk about: 

1. Name the various types of one-step problems and make 
up an easy problem of each type. (85) 

2. For each type of one-step problem tell what two things the 
problem will tell and what its question will mean. (56, 85) 

3. What is the difference between a D1 and a D2 type problem? 
Give and explain an example of each type. (85) 

4. Explain what a two-step problem is. (86) 

5. How is the sum in step 1 of an AS type problem used in 
step 2? Illustrate by writing and solving an AS problem. (86) 

6. What is a three-step problem? Make up a three-step prob- 
lem and explain how to solve it. (s9) 

7. How many kinds of fraction problems are there? Make up 
a problem of each kind and explain how to solve it. (90) 

8. In your own words tell what a 
formula is. Make up a problem 
which you can solve by using one of 
the formulas at the right. Then tell Number X price = cost. 
how to find its answer. (92) Cost + number = price 

9. For each pair of formulas 
shown, give a third which completes Time X speed = distance 
that group. Tell why you think that Distance + time = speed 
it belongs with the other two formu- 
las in the group. (s2) 
> To think about and write: 

Solve each problem below. Then answer these questions about 
it: (a2) What type of problem is it? (6) What does the answer 
for the first step become in the second step? 

1. Roy had 25 marbles and gave 10 to his brother, Bob. Then Bob 
had twice as many as Roy. How many marbles did Bob have? (89) 

2. Dan delivered $3.00 worth of papers that cost him 4¢ each. 
He collected $7.50 for them. What was the selling price of each 
paper? (89) 


99 


Testing Yourself 


Find the answers for these examples: 


1. $37.95 650 700 8306 $40.00 3702 9020 
—.09 —28 —75 -—634 —4567 —19.79 —2586 —5341 


meee 


2. 462, 52: 272 38: 958 60 17% 84% 
_2g3 324 191 —25% 76 —493 -108 —652 


pe — enn 


3. 3g 94.17 12s 437 75is 295 9260 5678 
59 «68.03. +348 +172 +527 4925 4072 7531 
46 5.29 , 3180 2864 


4. 342 65 8709 3600 459 $278.49 856 4253 
x79 X89 X247 x508  x210 x6 X98 X367 


5. 2x 72 18x § 50 Xx 48 3X 1f 33 X F 58 X 3y5 lig X 235 
6. $.35) $8.05 7) 99999 18) 956 425) 15300 48) 63625 289) 30056 
7223 2822 447433 2+43 73753 63+ 33 H+ 3} 


Solve these problems: 
8. Nancy made 36 hot pads that were sold in pairs at the school 
fair. At 69¢ a pair, how much money was received for all of them? 


9. A class of 32 pupils had $17.50 to spend for a party. If 
they spent $4.70 for decorations and the rest for refreshments, 
how much could they allow per pupil for refreshments? 


10. Bob works 5 hours each Saturday in his father’s market. 
If he earns $.45 an hour, how much does he earn in 4 Saturdays? 


11. Homer earned $1.75 on Saturday afternoon and spent $.85 
in the evening. He earned $.35 on Monday and $.50 on Wednes- 
day. How much money did he have then? 


12. At $1.59 each, how much would 35 arithmetic books cost? 
13. Mr. Raymond drove 1585 miles in July and twice as far in 
August. What was his total mileage for both months? 
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The Importance of Accurate Measures 
Se See 


Bob wanted to make an arrow the same length as Tom’s. Hav- 
ing no ruler or yardstick to use, he decided to measure the arrow 
by using his arm, hand, and fingers. He learned that Tom’s 
arrow was one forearm length, two hand breadths, and two 
middle-finger breadths long. 


Show how this type of measuring is done. How accurate is 
it for Bob? Could another boy use Bob’s measuring with much 
accuracy? 


You can see that the kind of measuring described above con- 
sists of comparing a unit of measure with the length of an object. 
The accuracy of the measuring depends upon the accuracy of 
the measuring unit. 


In our scientific age much of what we do depends upon ac- 
curate units of measure and careful use of these units. Buying 
and selling, building airplanes, harnessing atomic power, and 
many of man’s other achievements depend upon measurement. 


To make sure that everyone uses accurate units of measure, 
our government has passed laws to standardize certain units. A 
standard unit such as the inch is one that means the same in all 
places and to all people who use it. Which of these units are 
standard: yard, pound, minute, flash, stone’s throw, pint? 
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Using Standard Units of Measure 


In order to measure accurately and state a measurement so 
that others will know what you mean, you should use a suitable 
standard unit of measure, such as an inch, foot, quart, or pound, 
depending upon what kind of thing you are measuring. 


For each question below, decide what unit of measure should 
be used to find and state the answer. 


1. How long is each page in this book? (Unit of measure: 
inch and fraction of inch) 


2. How wide is your desk or table top? 
3. What is the width of a piece of cloth? 
4. What is the length of a piece of dress material? 
5. What is the area of a building lot? 
6. How much land is there in the wheat field? 
7. How far is it from Chicago to New York? 
8. How much gasoline did you use on the trip? 
9. How much oil is needed for an oil change in your car? 
10. How much wheat is in the grain elevator? 
11. How much butter does your family use each week? 
12. How much milk is there in the pail? 
13. How much coal is there in that bin? 
14, What is the area of the state of New York? 
15. What is the wheel base of your new automobile? 


Linear Measure 


Units of linear measure are used to tell length or distance. 
The standard unit of measure which determines the exact length 


of a yard, a basic unit of linear 
measure, is a meter measure 
which is kept at the Bureau of 
Standards in Washington, D.C. 
A yardstick is accurate if it 
is exactly 3889 of the length 
of this meter measure. A foot 
ruler is accurate if it is 4 of 
3889 of this meter measure. 


The table at the right shows 


the standard units used to 
measure length or distance. You 


Measures of Length 


12 inches (in.) = 1 foot (ft.) 
bese ite, © vardi(yds) 


163 ft. 
sa =1rod (rd.) 
5280 ft. | 
1760 yd. >=1 mile (mi.) 
320 rd. 


may not be familiar with the unit of measure called the rod. This 
unit is often used by surveyors or farmers to measure land. 


Inches are often divided into 
parts, as at the right. 


1. Into how many spaces is 
each inch in the first ruler di- 
vided? Each space equals what 
fraction of an inch? 


2. Each inch on the second 
ruler is divided into how many 
spaces? Each space equals what 
fraction of an inch? 


3. On which ruler is each 


inch divided into eighths? Six- 


teenths? 


a a 


4. Which one of the rulers shown above would be best for a 
carpenter to use when measuring? For a second grade child? Why? 


5. One inch equals how many half inches? Quarter inches? 


Eighth inches? Sixteenth inches? 


6. A half inch equals how many fourth inches? Eighth inches? 


Sixteenth inches? 
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Measuring Distances Accurately 


You can see that great care must be taken in manufacturing 
accurate measuring instruments. Unless you use these instru- 
ments carefully, however, your measurements will be inaccurate. 


You can measure length or distance most accurately when the 
instrument you use is longer than the object being measured. 
To measure as accurately as possible, be sure to: 


Measure in a straight line. 


Place the instrument with one end exactly at one end or edge 
of the object to be measured. 


Read the measuring scale correctly to the nearest small unit; 
that is, 3, 3, +, or even gz on some rulers. 


1. What additional care must be taken when measuring 
objects longer than your measuring instrument? 


2. What measuring instrument would you choose to find the 
following: thickness of a piece of board; length of a room; width 

of a playground? 

3. What is the exact thickness 
of the pieces of board in the 
picture at the left? 


4. To what scale should your 
ruler be marked for measuring 
the thickness of boards? 


5. Scientists often measure 
objects three times and find the 
average of their measurement to insure accuracy. Choose five 
objects in your classroom and measure each to the nearest frac- 
tion of an inch as shown on the measuring instrument you use. 
Make a chart like the one below for each object measured, and 
record your three measurements and the average. How does your 
average compare with that of other classmates making the same 
measurements? 


Equivalent Measures of Length 


1. Janet has a piece of cloth 2 yards long. How many 6-inch 
strips can she cut from the 
piece? 

How were yards changed 
to inches? Why was the 
multiplicand 36 inches? 

2. The Wolters are plan- 
ning to build a woven-wire 
fence across the back of their lake lot, which 
is 165 feet wide. How many rods of fence do 
they need? 

There will be fewer rods than feet; so 
it is necessary to divide. Why is the divisor 163? 


3. Betty needs a piece of ribbon 27 inches long. 
What fraction of a yard should she buy? 


4, Study examples A and B below. Explain why you 
multiply to find the answer in A but divide to find it in B. 


Copy the examples below and supply the missing numbers. 


5. 7fta= 7 in, =) @emis =" ?att. Sift, Sany—ene 
6. 9}mis— word, 14 yd. = ? ft. 60nn— ett: 
oS Gu Zak ba atte Sita Zein 9 tt. 21) yd>—" nine 
8. S.ds — "2th: Ard e2eecei—a7 fb 252 in. =)? yd: 
Or lott. —iyad- 2ifta—pe yas 1 ins—scatte 
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Equivalent Measures of Weight 


You are familiar with most of the measures listed in the table 
below. The term long ton, or gross ton, may be new to you. It 
is used for weighing coal or iron sold at the mine. 


Measures of Weight 
16 ounces (oz.) = 1 pound (\b.) 
100 Ib. = 1 hundredweight (cwt.) 
2000 Ib. = 1 ton (T.) 
2240 Ib. = 1 long ton 


1. A coal dealer delivered a 4750-lb. load and a 5250-lb. load 
of coal. At $19.50 a ton, what is the value of the coal? 

2. A fuel dealer bought a carload of coal at the mine. The 
load weighed 55 long tons. How many tons did he buy? 

3. At acoalyard a farmer bought the following amounts of coal 
last winter: 2200 lb., 2250 lb., and 2350 Ib. What was the total 
cost of the coal at $17.50 a ton? 

4. A farmer offered to sell the i 
Johnsons a 200-lb. calf at the mar- | ‘ us 
ket price of $23.75 per cwt. How i 20015: 100 cw 
much will the Johnsons have to pay | 
for the calf? } $23.75 


5. What is the value of a 1500- | 7 


—— 


Ib. steer if the selling price is $27.50 | | 


per hundred. pounds? 

6. At $37.50 a ewt., how much will Mr. Sharp have to pay for 
300 pounds of beef to put in his deep freezer? 

7. The girls plan to put candy into small bags for a candy 
sale. How many bags will they need for 23 pounds of candy if 
they put 4 ounces into each bag? 

8. Mrs. Davis bought a 30-lb. tin of candy at a special price 
of $8.70. How many boxes can she fill if she puts 8 oz. of candy 
into each? What will be the value of the candy in each box? 

9. Jane can get a 24-0z. box of soap flakes for 28¢. What 
is the price per pound? (24 oz. = ? lb.) 
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Equivalent Liquid Measures and Dry Measures 


Read each problem below, and find the answer. Use informa- 
tion from the tables on this page whenever you need to do so. 


Liquid Measure 


3 teaspoons (tsp.) = 1 tablespoon (tbs.) 
16 tbs. = 1 cup (c.) 
22-96. —-slapint( pe) 
2 pt. = 1 quart (qt.) 
4 qt. = 1 gallon (gal.) 

1. Janet wants to double the amount of milk used in a recipe Ni! i 
calling for 2 tablespoons of milk. What fraction of a cup of milk (Riya 
does she need? 
 2aN ancy has a recipe in which 1 tablespoon of water is used. 
She wants to cut the recipe in half. How many teaspoons of 
water does she need? 

3. The girls used 3 cups of milk in making cookies. At 24¢ 
a quart, what was the cost of the milk? 

4. Ann can get milk in gallon bottles for 69¢ each. How much 
cheaper is this milk than milk at the regular price of 24¢ a quart? 

5. Frank and his uncle had an 8-quart pail full of maple 
syrup. How many pint bottles could they fill? we / je 

6. Judy has a recipe that calls for 1 pint of milk. If she wants eC ig i 
to cut the recipe in half, how many cups of milk will she ‘ZA 
need? : 

7. Sue’s mother can buy 
potatoes at 69¢ a pk., or $1.98 : 

a bu. How much does she 2 pints (pt.) = 1 quart (qt.) 
save on each peck if she buys ; a ae, : nee rae ) 
her potatoes by the bushel? iaieos rye Se 

8. How many quarts of 
a are needed to fill a pail which holds a half peck? 
Ce 
_ 9. John feeds his pony 2 quarts of oats each day. In how 
many days will he use 15 bushels of oats? 


Dry Measure 
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Finding Perimeters 


1. Measure the blue rectangle at the left below. Is it 3 in. 
long and 1 in. wide? What is its perimeter (distance around)? 


@ The sum of the 
lengths of the 4 
sides of a rectan- 
gle = its perimeter. 
Does 2 X the sum 
of length + width 
also = its peri- 
meter? 


8 ie 


<= |in-—~> 


2. The dimensions of a rectangle or square are its length and 
width. What are the dimensions of the square below? Does the 
sum of the lengths of its 4 sides = its perimeter? Find its peri- 
meter. How can you find the perimeter of a square another way? 


SS 


2 in: 


3. A triangle has 3 sides. What are the dimensions of the 
triangle above? How can you find its perimeter? 

4. If each side of a triangle is 14 in. long, what will its peri- 
meter be? Could you find its perimeter in two ways? How? 

5. What must you do first to find the perimeter of a door when 
the length is given in feet and the width in inches? 


[Bm 
ay= 
JCI 
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Finding Areas 


You know that flat surfaces are measured in square units. The 
unit may be a square inch (sq. in.), a square foot (sq. ft.), a 
Square yard (sq. yd.), a square 
rod (sq. rd.), or a square mile 
(sq. mi.). 

The number of square units in 
a flat surface is its area. 


1. How many tiles, each 1 foot 
square, will be needed to cover a 
ceiling which has dimensions of 
7 feet by 9 feet? 


@ Study the drawing at the right. 
How many rows of tiles will be 
needed? How many tiles will be 
needed in each row? How many tiles will be needed for the whole 
ceiling? How did you find the answer? 
@ Do you see why the area of a rectangle equals its 
length X its width? Do you see that you can write hal 
A = Iw to stand for area = length x width? 

2. How would you find the area of a square? 

Find the areas of rectangles or squares with these dimensions: 


3. 9 in. by 15 in. 5 mi. by 5 mi. 7 ft. by 11 ft. 
4, a 15-ft. square 33 rd. by 6 rd. 93 yd. by 114 yd. 
5. 18 mi. by 21:mi. 5} ft. by 8} ft. 25 rd. by 25 rd. | 


Solve these problems: 
6. Find the area of a garden which is 25 ft. by 15 ft. 
7. Find the perimeter of the garden in problem 6. 


8. How many square yards of carpet are needed to cover the 
floor of a room 12 feet wide and 18 feet long? 
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Equivalent Units of Square Measure 


The table below gives the commonly used equivalent units of 
square measure. Most of us use square inches, square feet, or 
square yards more often than we 
use square rods or square miles. The 


acre is a unit used to measure land Square Measure 

areas. Use the table as you find AA squinisz— lsat: 
the answers for the questions and 9 sq. ft. =1 sq. yd. 
problems below. 30} sq. yd. = 1 sq. rd. 


160 sq. rd. = lacre (A.) 


1. How can you prove that 1 sq. 640A. =1 sq, mi 


ft. is equal to 144 sq. in.? (Mul- 
tiply 12 x 12 sq. in. Why?) 


2. How can you prove that 1 sq. yd. is equal to 9 sq. ft.? 


Find the answers: 


8. 3 sq. ft. = sq. in. 7, 10 sq. mi. = ___ A. 

4, 24sq. yd. = sq. ft. 8. 648 sq. in. = sq. ft. 
5. 48 sq. ft. = sq. yd. 9. 3200 A. = sq. mi. 
6. 84 sq. ft. = sq. yd. 10. 4 sq. rd. = sq. yd. 


11. Find the area in square yards of a rug 15 ft. by 18 i a 
12. How many sq. mi. are there in a 10,240-acre cattle ranch? 


13. A gallon of floor paint will cover 500 sq. ft. How many 
gallons will be needed to paint a floor 10_yd. by 165 yd.? 


14. How many square yards of linoleum will be needed to cover 
the top of a cabinet 23 ft. by 12 ft.? 


15. The area of a driveway 7 ft. wide is 294 sq. ft. How long 
is the driveway? 


16. A roll of insulation 2 ft. wide will cover 100 sq. ft. of area. 
How many linear feet of insulation are there on the roll? 


17. A gallon of paint will cover 750 sq. ft. of board fence. How 
many linear feet of fence 5 ft. high will 1 gallon cover? 


18. A 5-acre rectangular field is 40 rd. long. How wide is it? © 
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Using Measures in Problems 
ee eS 


1. Dick needs 3 pieces of board the following lengths: 2 feet 
10 inches; 3 feet 9 inches; and 2 feet 8 inches. Find the total 
length of the pieces of board he needs. 


First add the inches. The total number 


of inches is 27. 27 in. = 2 ft. 3 in. Write 3 2 ft. 10 in. 
in. and remember the 2 ft. Then add the Batt Osin: 
feet, beginning with the 2 ft. remembered. SPORT cn Sint 

OE iSiine 


2. Nancy is 5 feet 2 inches tall. Her 
father is 6 feet 1 inch tall. How much shorter 
is Nancy than her father? 


The first step is to change one of the six 6 ft. lin. 
feet to inches and add these 12 inches to 5) Te Day 
the one inch already in the minuend. The 11 in. 


minuend is then 5 ft. 13 in. Subtract. The 
‘difference is 11 inches. 


3. Ray needs 4 pieces of rope each 6 feet 8 inches long. How 
much rope does he need in all? 


Multiply the inches first. 4 x 8 in. = 32 6 ft Bin 
in., or 2 ft. 8 in. Remember the 2 feet and ; x4 ; 
write 8 inches. Next multiply the feet (4 X So eaeeennt 
6 = 24) and add the 2 feet (remembered) : i 
to the product. 


4. Jan has a piece of ribbon 8 feet 1 inch long to divide into 
three equal pieces to use on Christmas 
wreaths. How long will each piece be? 


The first step is to divide the feet. 2 ft. 83 in. 


Multiply and subtract. Then bring 3)8 ft. 1 in. 


down the inches. Next change the re- 6 ft. 
mainder (2 ft. 1 in.) to inches. 2 x 12 2 ite iains e256 In. 
= 24. 24+ 1 = 25. Divide 25 inches 24 in. 


by 3. Then divide the remaining 1 inch 1 in. 


by 3. 


Making Spiced Gooseberry Jam 


Three seventh-grade girls bought 2 quarts of gooseberries and 
planned to make glasses of jam to be sold at their fair. They 
decided to use the recipe 
for gooseberry jam which 
is shown at the left. 


1. What fraction of the 
recipe can the girls make 
with their 2 quarts of 
berries? 

2. How many pounds of 
sugar will they need? If 
2 cups equal 1 pound, how 
many cups of sugar will they need for 2 quarts of berries? 


3. How many cups of vinegar will be needed? 


4. The girls need 2 tablespoons of cinnamon for a full recipe. 
How many teaspoons does this equal? How many teaspoons of 
cinnamon will the girls need? 


5. How many teaspoons of cloves will be needed? 
6:, How many teaspoons of allspice will be needed? 


7. If the girls put the jam into i-pint jars, how many jars 
will they need? 


8. If a pint of jam weighs about a pound, about how many 
pounds of jam will the girls have? How many ounces? 


9. If the jam is put into 6-ounce glasses, about how many 
glasses can be filled? 
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Problems to Solve 


1. In 6 months Betty gained 43 pounds. What was her average 
gain per month? 

2. Jack and his father plan to build a new fence around the 
barn lot. Its dimensions are 9} rods by 153 rods. How many 
rods of fence will they need? 


3. The Nelsons can get a 9- by 12-foot used rug for $49. How 
much less per square yard is this price than the $9.95 per square 
yard a new rug would cost? 

4. The five boys on a school basketball team weigh’99 pounds, 
1033 pounds, 1053 pounds, 110} pounds, and 103 pounds. What 
is their average werent? 


5. George cut a piece of board 3 feet 11 inches long from a 
14-foot board. How much of the board was left? 


6. Jack practices football an average of 1 hr. 10 min. each 
school day. How many hours will he practice in 3 weeks? 


7. One week Judy kept a record of the time she spent as a 
baby sitter. On Sunday she spent 1 hr. 14 min., on Wednesday 
3 hr. 45 min., and on Saturday 2 hr. 25 min. What was the total 
time for the week? 


8. How high will an airplane climb in 30 seconds if its rate 
of climb is 2500 feet per minute? 


9. A new car that can be stopped in 44 feet at 30 miles per 
hour requires 180 feet for stopping at 60 miles per hour. How 
many times as much distance is required for stopping when the 
speed is 60 miles instead of 30 miles per hour? 

10. Man has traveled 75 miles an hour on a bicycle, and a 
deer fly has been clocked at 818 miles an hour. If both could 
keep up this rate for 5 hours, what would be the difference in 
mileage covered? 

11. At $9.75 a square yard, how much will a piece of carpeting 
9 feet wide and 15 feet long cost? 

12. Betty wants to use leather lacing around the outer edges of 
a billfold with dimensions of 33 inches by 9 inches. If she uses 
3 inches of lacing for each inch, how much will she need? 


113 


Review and Practice 


Copy and write the missing numbers: 


1. 12 sq. yd. = __ sq. ft. 864 sq. in. = __ sq. ft. 
2. 5 sq. mi. = _ A. 15,840 ft. = mi, oe: oe 8 
Ss. 32 wt. = —.. qh Ss? pk. = — Gh 32 pk. = — bu. 
4, 156 wk. = __ yr., __mo., _da., —_hr., __min., — sec. 


Find the perimeters and areas of squares and rectangles with 
the following dimensions. (In problems 6 and 7 change inches to 
fractions of a foot or yard.) 


5, 24 ft. by 48 ft. 6 mi. by 53 mi. 74 yd. by 23 yd. 
6. 3 ft.4in. square 8ft.6in. by 12 ft. 3 yd. 9 in. square 
7. 2 yd. 18 in. by 6 yd. 36 ft. by 108 ft. > in. square 


Find the answers for these examples: 
8. 71-14 54222 93-48 8+ 3) 25743 6$ — 53 


9. 94,687 62,559 $813.24  45)$969.69  317)40576 
+57 ,946 x425  —276.58 


10. 9 hr. 20 min. — 2 hr. 45 min. = _ 
11. 8 yd. 2 ft. 9 in. — 2 ft. 10 in. = _— 


Solve these problems: 

12. At $.59 a lb., what is the total cost of 3 chickens that 
weigh 33 lb., 44 lb., and 3% lb.? 

13. The Andersons’ dining room is 9 ft. 6 in. wide and 11 ft. 
4 in. long. What is the total area of the floor? 

14. Judy, a class treasurer, had a balance of $12.75 on November 
1. In November she collected 25¢ dues from each of 17 pupils, 
and paid bills of $2.25, $.85, and $3.98. What was her balance 
on December 1? 

15. An airplane leaving Chicago at 9:40 a.m. is due in Dallas, 
Texas, at 1:00 p.m. The airline distance is about 820 miles. 
What is the average speed per hour? 
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To Help You Remember ait 


The page numbers after the questions, examples, and problems \ 
tell you where to turn for help if you need it. \ 
> To think and talk about: 

1. Explain the difference between a one-step, a two-step, and 
a three-step problem. (85, 39, 91) 

2. How do you decide what to do to solve a problem? (41, 56) 

3. Work each of these examples and explain the computation: 


3754 562 2 yd. 2 ft. 2 in. 8)9 gal. 8 qt. 6 pt. 


X865 (39) +974 (70) —1 yd. 2 ft. 8 in. (111) (111) 


4. Tell how many decimal unit places there are in the follow- 
ing number and give the name for each place: 12795368.6549. Sep- 
arate the integer into periods. What is each period called? (7, 8) 


5. If Julie Ann was born on October 4, 1951, and her mother 
on June 3, 1929, how many years, months, and days younger is 
Julie Ann than her mother? (43) 

6. Name the Hindu-Arabic and the Roman numerals. Write 
the Roman number for each Hindu-Arabic numeral. (6, 13) 


7. Use these numbers to explain how addition and subtraction 
are related: 4, 8, 12. Use these numbers to explain how multi- 
plication and division are related: 4,5, 20. (24, 50) 


> To think about and write: 


1. The Kirsts started on a 375-mile trip. The first hour they 
drove 50 miles. What fraction of the trip had they made? (2) 

2. George used 2 of a board to make a shelf 24 inches long. 
How long was the board from which the piece was cut? (92) 

3. Catherine spent + of her $8 allowance for 5 football tickets. 
What was the price of each ticket? (92) 

4. Ann made four dozen cookies. She took z of them to her 
aunt and 3 to the bake sale. How many cookies did she have 
left? (69, 73) 

5. How many pieces of string, each 18 inches long, can be 
cut from a ball of string containing 50 yards? (105) 
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Testing Yourself 


Find the answer for each example and problem on this page. 


1. 6)7 yd. 18im. 25)$9060 33+53 3)5Ib.40z. %= 23 


2. 3 mi. 125 rd. $80.95 463 7 hr. 20 min. 69 
x5 x76 = X12 x8 X2455 
38. 2lb. 602. $60.89 303 5 yr. 7 mo. 434 


+9 lb. 12 oz. +79.40 +18 +8 yr. 9 mo. +56 


4. 15 bu.1l pk. $90.04 674 7 sq. ft. 36 sq. in. 393 
12 bu.3 pk. —45.60 593 —2 sq. ft. 72 sq. in. —182 


5. 5 lb. = __ 02. 15 gal. = — qt. 40 pk. = _ bu. 


6. The Andersons’ living room is 15 feet by 21 feet. How many 
square feet of carpeting are needed to cover the floor? How many 
square yards? 

7. The label on a candy bar reads, “‘Net weight 15 ounces.” 
How many of these bars would be equal to 1 pound? 


8. Janet bought a box of spice that contained 13 ounces. 
What would be the weight of 12 boxes? 

9. Robert’s father is using 9-inch square tiles to lay a kitchen 
floor 9 feet wide. How many tiles will he use for each row? 

10. How many yards of ribbon were used to make 25 arm bands 
each 10 inches long? 

11. Sam bought $1.20 worth of 2¢ stamps. If each folder he is 
mailing requires 2 stamps, how many folders can he mail? 

12. Jane can buy a 3-pound can of coffee for $3.25. The regular 
price is $1.15 a pound. How much money will she save on each 
pound if she buys the 3-pound can? 

13. What is the perimeter of a triangular garden with the 
following dimensions: 503 ft., 323 ft., and 47§ ft.? 

14. Betty earned $.25 an hour for 7 hours of baby sitting and 
received $.50 extra for doing the dishes. How much money did 
she receive altogether? 
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Using Decimal Fractions 
eee 


A micrometer is an instrument used to measure very small dis- 
tances. In the picture, a micrometer is being used to measure 
the thickness of several kinds of paper. The paper which is 
being measured is .003 of an inch thick. The posterboard is 
.2 of an inch thick. The cardboard is .05 of an inch thick. 


You know that .2, .05, and .003 are decimal fractions. To 
read a decimal fraction, read the figures and then say the place 
name of the last place to the right of the decimal point. The 
decimal fraction .2 is read two tenths, .05 is read five hundredths, 
and .003 is read three thousandths. 


1. Read these decimal fractions: .7 .18 .025 .115 4321 (If 
you are not sure of the place names, review page 8.) 


Jim’s father bought 12.8 gallons of gasoline. You know that 
a number that consists of an integer and a decimal fraction is 
called a mixed decimal. To read it, you first read the integer, 
say and for the decimal point, and then read the decimal frac- 
tion. The mixed decimal 12.8 is read twelve and eight tenths. 


2. Read these mixed decimals: 1.5 4.06 8.009 6.25 9.248 


3. Write these as decimal fractions or mixed decimals: 
i A oS 2 cr a ae SC 
You are most familiar with decimals as money numbers. Since 
a dime is equal to 75 of a dollar and a cent is equal to Too Of a 
dollar, dimes are like tenths and cents are like hundredths. A 
money number such as $.59 can be considered a decimal fraction 
and $2.98 can be considered a mixed decimal. 
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Adding Decimal Fractions 


1. By checking the rain gauge he made, Tom learned that on 
three days last week rain fell as follows: .2, 4, and .3 of an inch. 
What was the total rainfall during the week? 

e@ You know that you add tenths in the same way 5 
that you add ones. What is the answer? A 

2. Bob rode his bicycle .9 of a mile in the morning 3 
and .6 of a mile in the afternoon. How far did he 9 
ride altogether? 

e Notice that the sum, 15 tenths, is equal to 1 one 


(0) and 5 tenths (Ts). How far did Bob ride? a, - 
3. A surveyor reported that the three pieces of TS 
property bought by a real estate man contained the : 
following numbers of acres: 5.7 acres, 8 acres, and o| Ts 
8.9 acres. What was the total acreage? 5.7 
e@ Work the example and explain the computation. .8 
4, An engineer measured the thickness of 3 sheets 8.9 
of copper. The first measured .013 of an inch, the 
second .108 of an inch, and the third .132 of an inch. is “ oa 
What was the total thickness of the three pieces of ‘aol 8 
copper? 413] 2 


e@ The addends in the example for problem 4 con- 
tain hundredths (Hs) and thousandths (Ths). You add 
decimal fractions in the same way that you add integers. e@ The 
units in each place are added beginning at the right. Each 10 
units in each place are changed to 1 of the next larger unit and 
———sdded to those units. @ What is the answer-for-problem-4? 
Copy, add, and check each answer: 


5.4 9 $02 50 $75 025 .008 637 .209 
a as %* 8 @ 2% ST me MS 
S a = = 

6.8.206 1.09 $465 95 3.462 $693 7.849 5.7 

4197 895 379 68 5.637 156 984 4.6 


7. $37.25 485.9 69.114 $832.08 57.019 23564 7.9 


4.69 6.5 738 596.75 68.407 5108.9 68 
80 257.3 6.940 87.50 46.005 17946 5.4 
26.38 94.7 5.055 489 79.786 8020.9 3.2 


eee 
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Subtracting Decimal Fractions 
aN See a er I eet 


1. Harold had a piece of metal 6.8 inches long. He cut off a 
piece .7 of an inch long. How much did he have left? 


@ To answer the problem question subtract .7 
from 6.8. Subtract tenths in the same way 
that you subtract ones or tens. 


2. At the start of a trip the speedometer 
of Mr. Oliver’s car registered 6857.5 miles. At 
the end of the trip it registered 7545.3 miles. 
How far had he driven? 

e In the example, why was 1 one changed to 
10 tenths? Explain the computation. 

3. Two race cars qualified for the Memorial 
Day race with speeds of 131.735 miles per hour 
and 130.947 miles per hour. Find the difference 
between those qualifying speeds. 

@ Remember, you subtract decimal fractions in 
the same way that you subtract integers. 


H|T | 0 |Ts|Hs| Ths 


1/3/1.7|3| 5 
—1)3/0.9/4| 7 


ee e78les 


Ts 


Explain the subtraction in the example. Read the answer. 


Copy, subtract, and check each answer: 


4.9 80 65 30.1 52.7 9653 70506 1.5 
& 45 $9 192 83 2864 6028 7 
5. $.17 $50 189 34.05 $207.41 91 6.25 
OG * 20" 2905 7.45, 16538. 83 367 
6.82.5 5.02 $3400.00 60399 1111 $81.18 7.6 
16.9 1.75 _ 2875.98 320.59 104.2 1881 6.7 

7. 2.147 9.050 485.005 60.732.» 8.120 + §000.235 
325 4.206 = _ 98.329 20.742 © 3,099 1975.345 
8.52.60 3.5 684.125 $97.50 20.007 —$75000.00 
27.75 19 426.350 47.98 12.235 5475.60 


You will remember: 


© You add and subtract decimal fractions in the same way 


that you add and subtract integers. 
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Using Decimal Fractions in Problems 


For each problem write A or S and estimate the answer. Then 
find the answer. The table below shows the average quantity of 
dairy products consumed per civilian in our country during a re- 
cent year. Use the information in solving problems 1 through 5. 

1. Find the amount of but- 
ter and cheese together that 
was consumed per civilian. 

2. How many more pounds 
of evaporated milk than of 
condensed milk were consumed 
per civilian? 

3. With the exception of 
whole milk, how many pounds 
of dairy products did the aver- 
age civilian consume? 

4. What is the difference between the amounts of evaporated 
milk and whole milk consumed by the average civilian? 

5. How many pounds of whole milk, evaporated milk, and 
condensed milk did the average civilian consume altogether? 


The newspaper clipping below gives the number of miles of 
roads Wisconsin had in a recent year. Use this information in 
solving problems 6 through 10. 


6. How many miles of high- 
ways and roads of all types 
did Wisconsin have? 

7, How many more miles 
of local roads than of state 
trunk highways did Wisconsin 
have? 


8. What was the total num- 


Today’s road mileage includes 
11,218.82 miles of state trunk 
highways, 18,696.07 miles of 
county trunk highways, 


65,086.15 miles of local roads, 
and 474.34 miles of roads in 
state parks, national forests, and 
Indian reservations. 


ber of miles of state and county trunk highways? 
9. How many more miles of county trunk highways than of 
state trunk highways did Wisconsin have? 
10. How many fewer miles of county highways than local roads 


did Wisconsin have? 


Multiplying Decimal Fractions by Integers 


1. Study both forms of examples A, B, C, D, and E. Use the 
helps. Each upper example helps you see the meaning of each fig- 
ure in the example. Each lower example shows how the example is 
usually written. Remember, when you multiply by an integer you 
are finding the total of a given number of equal quantities. 


@ Example A shows ones X tenths = tenths. @ Study example B. 
3 X .8 = 24 tenths. Why is the first partial product 20.4? .Tens 
x tenths = ones; so 4 tens X .8 = 32 ones. Why is the second 
partial product 272? Read the product. @ Explain the computa- 
tion in C. Note that ones X hundredths = hundredths. e Follow 
each step in computation in D. Tens X hundredths = ? @ Study 
the multiplication in E. Be ready to explain it to the class. Ones 
xX thousandths = ? Tens X thousandths = ? 

e@ You multiply decimal fractions in the same way that you multi- 
ply integers. Note that there are as many decimal places in each 
product above as there are in each multiplicand. 


Copy, multiply, and check by multiplying again: 


24 9 “43 35 46 74 207, ~68) 859 
2° 5 $8 ce 35 ~6 Jie 23 64 
3..007 8036 529 3206 6335 1125 4008 
15 4 36 27 48 755 39 


Multiplying Integers by Decimal Fractions 


1. Study each pair of examples below. In each pair the example 
at the left shows the meaning of each figure in the example. The 
one at the right shows how the example should be written. Re- 
member, when you multiply by a decimal fraction you are find- 
ing a fractional part of a quantity. 


A B C 
T| 0} Ts T] 0 |Ts}Hs T| 0 |Ts|Hs|Ths 
LS L5 15 15 1/5 alts) 
RIBAK X08". x.03 x:0l0/3  x.003 
[4.5 4.5 | :4|5 45 | !0|4|5 045 


@ Example A shows that tenths X ones = tenths and that tenths X 
tens = ones. .3 X 5 ones = 15 tenths = 1 one and 5 tenths. Write 
5 tenths and remember the 1 one. .3 X 1 ten = 3 ones. 3 ones + 
1 one (remembered) = 4 ones. The product is 4.5. @ B shows that 
hundredths X ones = hundredths and that hundredths X tens = 
tenths. Explain the computation in B. @ C shows that thousandths 
X ones = thousandths and that thousandths x tens = hundredths. 
Explain the computation in C. 


e You multiply by decimal fractions in the same way that you 
multiply by integers. Note that there are as many decimal frac- 
tion places in each product as there are in the multiplier. 


Copy and multiply. Change each 10 units to 1 larger unit when- 
ever necessary. 


24 6 8 5 7 9 2 5 8 
2 5 9 O04 16 23 008 009 036 
3.32 18 $75 69 125 48 112 356 
24 6 003 08 06 015 (09 .042 


Solve these problems: 


4, How many miles is .5 of 25 miles? 


5. Mr. Kremer sold .75 of his 15 acres of land to a neighbor. 
How many acres did the neighbor buy? 
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Multiplying Decimal Fractions by Decimal Fractions 
el re eS 


1. In examples A, B, and C below, both the multiplicands and 
the multipliers are decimal fractions. Study each example. Use 
the explanations and answer the questions. 


Ae sele2 73 Bev.2 33 C7. 
x .6 x.0 4 x.002 
OF72318 00952 000834 


e Notice that the multiplicand in each example is a decimal frac- 
tion made up of tenths, hundredths, and thousandths. Each multi- 
plier is also a decimal fraction. How do the multipliers differ? 


e@ Example A shows that tenths x thousandths = ten-thousandths; 
that tenths X hundredths = thousandths; and that tenths x tenths 
= hundredths. It was necessary to put a zero in tenths’ place in 
the product because there were no tenths in the product. @ In 
B you can see that hundredths x thousandths = hundred-thou- 
sandths. Hundredths X hundredths = ? Hundredths X tenths = ? 
Why are there zeros in hundredths’ and tenths’ places in the prod- 
uct? @ Example C shows that thousandths X thousandths = mil- 
lionths. Explain the rest of the computation. Why are the zeros in 
the product? 


@ Notice that in each example the number of decimal fraction 
places in the product is equal to the total number of decimal 
fraction places in both the multiplicand and the multiplier. 


Copy and multiply. Place the decimal points correctly. 
ainda OD StS OF 142 46M 2F 0.27" “DHksisu “Neo 


Tie iB 6 05 49 A 5 hie 
3.2.7 94 2.75 798 5.03 6249 8435 9261 
14 36 25 124° 248.325. 407. 589 


You will remember: 


© The short way to multiply decimal fractions is to multiply 
as though the numbers were integers and place the decimal point 
in the product so that there are as many decimal fraction places 
in it as the total number of decimal fraction places in both the 
multiplicand and the multiplier. 
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Decimal Fractions in Quotients 


1. Mr. Jones drove 75 miles in 2 hours. What was his average 
speed per hour? 


You divide 75 by 2 to answer the ques- 
tion. In example A the remainder is writ- 
ten in the quotient as a common fraction. 
In B the division was continued by placing 
a decimal point in the dividend, adding a 
zero, and changing the 1 one that is left to 
10 tenths. Read the two answers. 


2. A common fraction can be changed 
to a decimal fraction by dividing the 
numerator by the denominator, as shown 
in C. Explain the division in C. 


3. You can round decimal fractions in the same way that you 
round integers. Explain how the decimal fraction in each quotient 
below was rounded. (Review page 10 if you need help.) 


In row 4 divide and write the remainders as decimal fractions. 
In row 5 change the common fractions to decimal fractions, 
rounding the quotients to the nearest thousandth. In row 6 find 
the quotients to hundredths, thousandths, or ten-thousandths. 


4. AYIS 6)21 5)64 4)65 8)19 14)35 12)$75 36)99 
5. aa 
6. 3)6.18 2).968 5)7.45 4)6.0532 9)4.005 3) 7.797 


7, Prove each fraction equivalent shown below. Some of the 
decimal fractions have been rounded to thousandths. 


Q|R 
oe 
Ne 
B= (6) 
Colon 
oN 
w)r 
ols 
aln 


4=.5 f= .25 2— 4 += .167 2 = 375 
1 — 333 3= 75 2=.6 2 — 833 & = 625 
2— 667 += 2 += 8 4= 125 £ = .875 


NS 
ase 


Dividing by a Decimal Fraction 
aA RR aT eg Bea alc al 


1. At the rate of .3 of a mile per day, how many days will it 
take a street repair crew to repair .9 of a mile of street? 


Examples A and B above show two ways to find the answer. 


e@ InA the decimal fractions were changed to like common fractions 
and the numerators were divided. @ Example B shows the usual 
way of dividing by a decimal fraction. The caret (,) was used to 
show the position of the decimal point in the quotient. @ Notice 
that each caret is as many places to the right of the decimal 
point as there are decimal fraction places in the divisor. 


2. Find the answer for each example in two ways: 


3).6  .07).56  .009).027 .24).72 .18).90 .006) .792 


3. For each pair of examples below tell whether the dividend 
and divisor are like decimal fractions, unlike decimal fractions, 
mixed decimals, or integers. Then explain the computation. 


26 .004)8 3)9.6 .05)6.5 
C 5 D 2 000 E32 F 130 
12,760» 004,F8,000; 3:) 9.6 051) 6.50, 


Divide and check: 

4. .05).4 .06).3  .009).99 .25)5 .035)7 .012)48 
5. .2)6  .03)9 . .004)24 .5)8  .008)96 .O7)aa 
6. .3)57 0981 .05)95 .16)96 .4)96 .29)87 


You will remember: 


© To divide with decimal fractions the short way, place a caret 
in both the divisor and dividend as many places to the right of 
the decimal point as there are decimal places in the divisor. Then 
divide as with integers and place the decimal point in the quotient 
directly above the caret in the dividend. 
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Dividing Decimal Fractions by Integers 


1. On a test run a new car traveled 5 miles on .2 of a gallon of 
gasoline. What was the average amount of gasoline per mile? 


To find the answer, divide .2 by 5. Study the two ways of 
working the example and explain the computation in each. 


; .04 04 


@ In example A the dividend and the divisor were changed to 
like fractions and the numerators were divided. Since the divisor 
is larger than the dividend, the quotient is a decimal fraction. 
@ The short way to find the answer is to put the decimal point 
in the quotient directly above the decimal point in the dividend 
and divide as with integers, as in B. @ Why was the zero put in 
tenths’ place in the quotient? What is the answer to the problem 


question? 
Divide, and check each answer. Use the short way. Notice that 
in row 3 the dividends are mixed decimals. 


2.45. 8)4 6).3 5).25 3).63 11).77 30).24 6).9 
3.5735 3)207 4)14 67)268 8)192 2)75 15)52.5 


Solve these problems: 


4. A farmer harvested 10 tons of hay from a 4-acre field. Find 
the average number of tons per acre. 


5. In 6 days .78 of a mile of road was repaired. On the aver- 
age what decimal fraction of a mile of road was repaired each day? 


6. How many sheets of copper, each .024 of an inch thick, will 
make a pile .96 of an inch high? 


7, At the rate of .2 of a mile per day, how many days will it 
take to repair 8 miles of road? 


8. In 3 days 7.86 inches of rain fell in a certain city. What 
was the average number of inches of rainfall per day? 


9. At 6 cans of peaches for $2.19, what was the cost per can? 
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Dividing by Mixed Decimals 
en a ee 


1. Study the five examples shown just below. Complete the 
division for each example, showing all multiplication and sub- 
traction. Be ready to explain how to work each example if you 
are asked to do so. 


4 3 DD) ®) 6 
1.5.) 6.0n 3.21) 9.6 2.5) 5.5,0 4.5n) 9:0 5.51) 3.30 


@ Did you observe that all the divisors are mixed decimals? What 
kind of number is each of the dividends? What kind of number is 
each quotient? 


@ Notice that in each example both the caret in the divisor and 
the caret in the dividend are as many places to the right of the 
decimal point as there are decimal fraction places in the divisor. 
Notice also that the decimal point in each quotient is directly 
above the caret in the dividend. 


Copy, divide, and check your work. 

2.2.5)5 28) 84 85)51 18)9 16)48 2.95)036 
3.4.7)235 3.8)304 32.7)981 $2.48)$0.02 218)654 
4.6416 3.9)273 58)145  326)163 124)930 
5. 16)56 25/625 28)42  $3.50)$840  3.6)$450 


Solve these problems: 
6. Bob read of a glacier that moved 22.4 ft. in 7 days. Find 
the average distance the glacier moved per day. 


7. Betty’s father estimated that he had used 2.5 gallons of 
gas in driving 45 miles. What was his average mileage per gallon? 


8. Mr. Menzel drove his car 92.4 miles in 3 hours. What was 
his average speed per hour? 

9. A train traveled a mile in 1.25 minutes. At this rate, how 
many miles will it travel in 30.5 minutes? 
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Multiplying and Dividing by 10, 100, or 1000 


1. A short method of multiplying by 10, 100, or 1000 is to 
think of the decimal point as fixed and write the multiplicand 
with the figures in it moved as many places to the left as there 
are zeros in the multiplier. Study the completed examples be- 
low. If the multiplicand is an integer, the decimal point is con- 
sidered to be at the right of the last figure in the number. 


Write the products for these examples. Use the short method. 
2.10X35 10X35 10x .35 10x .035 10x .0035 
3. 100 X 21 100 x 57.9 100 X 7.69 100 x 2.567 100 x 34.275 
A. 1000X97 1000x9.97 1000 12.001 1000 x .00035 


5. 10 X 47.65 1000 X 2.7 10 xX .00472 100 x 7.654 10 X 75 


6. A short method of dividing by 10, 100, or 1000 is to move 
the figures in the dividend as many places to the right as there 
are zeros in the divisor. Study the examples shown just below. 


Write the quotients for these examples. Use the short method: 
7.90+10 312+ 10 476.5+10 8754+10 .6+10 
8.75 +100 917+100 8654+ 100 9779+100 .3+ 100 
9. 96 + 1000 715 + 1000 96.74 + 1000 3213 + 1000 


10. .463 + 10 .0357 + 100 375 + 1000 2.6 + 1000 
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An Automobile Test Run 


Use the information from the clipping shown below as you solve 
these problems about a test run by some American motorcars. 


1. Ten laps around the 
track would equal how 
many miles? 


2. How many miles per 
hour less was the average 
speed for the 2-day run 
than for the 12-hour run? 

3. How many more 
miles were traveled in 2 
days than in 24 hours? 

4. How much higher 
was the average speed 
from a flying start than from a standing start? 

5. What was the average distance per day traveled during the 
2-day run? 

6. At an average speed of 108.22 m.p.h., how far would a car 
travel in 5 hours? 

7. How many laps around the track were traveled in 12 hours? 
(Find the answer to the nearest thousandth.) 

8. How many laps around the track were traveled in 24 hours? 
(Find the answer to the nearest thousandth. ) 

9. The distance traveled during the first hour of the 12-hour 
run was 107.92 miles; during the second hour it was 104.76; and 
during the third hour it was 106.85. Find the distance traveled 
during the first 3 hours. 

10. At the average speed traveled for 12 hours, what distance 
would be traveled in 2 days? . : 

11. How many hours would it take to travel 3000 miles if you 
could travel at the average speed for the 12-hour record shown in 
the table above? (Find the answer to the nearest hour.) 


12. In how many hours would a jet plane, flying 750 m.p.h. 
travel 3000 miles? 


Review and Practice 
ee ee 


Find the answers for the examples and problems below. 
Add: 


1, 24 54 38 62 4s 7 gi 93 
re ae a a: 
ie 8% 8 Rt 

2. $3574.02 68.1 Zi lZ 45.623 $306.75 764,537 

1206.89 43.5 16.20 945 7.50 827,306 
7430.51 29.8 34.05 2.378 49.98 524,100 


6021.93 54.7 8.34 7.456 124.95 809,005 


Divide: 

8.442 28+3 58+23 6+1§ Bi+7 2467+ 35 
A. 016).64 .59)23.6 16)$68.00 $1.15)$9.20 329)48034 
Multiply: 

5.2x8 6x42 44x28 33X43 3X0 22 Xx 46 


6. $487.25 36 6.49 267 598 8.5 4.329 
9 24 35 .008 724 2.3 658 
Subtract: 
7.35 73 5, 8 65 = 98 7 5 
1@ 0 38 4B 8g to 6038 


8. $756.20 155 24.307 56.45 90.6 862,530 
284.65 Dee. 18.189 Cee 54.8 74,096 


9. Mark earned $1.65 a day for 27 days by delivering papers. 
If he spent $6.98, how much did he have left? 

10. An automobile that averages 15.9 miles per gallon of gas- 
oline was driven 1033.5 miles one month. At an average cost of 
29.8¢ ($.298) a gallon, what did the gasoline cost? 

11. Ellen and Karen each baked a dozen cupcakes for the class 
party. The committee bought $2.16 worth of $.06 cupcakes at the 
bakery. How many cupcakes in all did they have for the party? 
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To Help You Remember 


The page numbers following each question, example, or problem 
show you where to turn for help if you need it. 
> To think and talk about: 

1. Name the decimal fraction places in this number: 8,354, 
628.257963. Name the other decimal places. What separates the 
integer from the decimal fraction places? (6, 8) 

2. How do you add and subtract decimal fractions? Explain 
how to find the answers for these examples: 4.975 + 3.625 and 
7.167 — 6.875, (118-119) 

3. Multiply 412.342 by .2, by .02, and by .002 and explain why 
each figure in each product is in its particular place. What is 
the quick way to work these examples? (122-123) 

4. How do you change 2 to a decimal fraction? (124) 

5. In the example 4)30 how do you divide so that the quo- 
tient will be a mixed decimal? (124) 

6. Work these examples in two ways and explain the division 
for each method: .2).4 .15).90 .125).525 (125) 

7. Tell how to work these examples the short way. Then find 
the answers: 3.5).7 1.2)6 6,3)945 (127) 

8. Add these mixed numbers: 34 + 42 + 2! + 634. Now change 
the common fractions to decimal fractions and add the mixed 
decimals. Prove that the sums are equal. Do you prefer to work 
with common fractions or decimal fractions? Why? (70, 118) 
> To think about and write: 


Find the answers: 


1. 3 wk. 4 da. 8 hr. 7 bu. 6 at. 3 yd. Qin. 
+8 wk. 5 da. 6 hr. —4 bu. 7 qt. —2 yd. 24 in. (111) 
2. 4 X 15 hr. 45 min. 3)14 sq. yd. 6 sq. ft. 84 sq. in. (111) 
3 00. 
; 26.53 .043) 96.57 (125) 
1.097 249.64 42.003 


+ .0005 (118) x.0003 (123) —5.637 (119) 1,.32)16.035 (127) 


4. Write a simple one-step problem and a simple two-step prob- 
lem. Then solve both problems. (85-86) 
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Divide: 


Subtract: 
5. 


9.833 


Testing Yourself 


Find the answers for the examples and problems below. 


4.22 38213 8422 7775 24 + 33 
59.48 $8.75 679 15426 $37.50 
25 39 24.3 004 275 
5x8 3x28 3x4d 4.x 45 23 x 13 
$1405.80 50.341 $85.04 35.2 96315 
720.69 32.514 49.30 25.5 68420 

5 84 a 776 63 45 9% 
$2743.50 8755 33 4 Te 9% 
92.22 5896 55 6 35 2. 
674.15 9478 8% 2 58 A 


g. A car that averages 22.5 miles per gallon of gasoline at 30 
miles-an-hour-averages 15.5 miles per gallon at 60 miles an hour. 
How much farther will the car travel on 15 gallons of gas at 30 
miles an hour than at 60 miles an hour? 

9. A truckload of coal weighed 15,030 pounds. The empty truck 
weighed 9800 pounds. What was the weight of the coal? 

10. Jim paid $1.96 for 2 T shirts. Later he exchanged one T shirt 
for 2 pairs of socks. What did the socks cost per pair? 
11. In the past three years Mr. Miller drove 12,950 miles, 15,268 
miles, and 13,604 miles. What was the total mileage? 


12. A grocer bought 12 bags of potatoes weighing 98 pounds 
each. How many smaller bags with 15 pounds in each can he fill? 
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Time Zones 


The change in time by the sun is continuo 


In order to establish uniformity in time for‘arge’portions of 


the earth, the whole world is divided into 24 standard time 
zones, each 3, of the distance around the earth. There are 4 of 
these time zones in the United States, as shown on the map 
above. Use the map as you answer the questions below. 

1. In which time zone is Philadelphia? Detroit? Chicago? 
Denver? Los Angeles? . 

2. Honolulu Time is how many hours earlier than Pacific 
Time? Why? 

3. What is the time in San Francisco when it is 8 a.m. in 
Boston? 

4, When it is 8 a.m. Eastern Standard Time, what is the 
Central Standard Time in St. Louis? 

5. A plane leaving Atlanta at 4 a.m. Eastern Standard Time 
arrives in Chicago at 5:20 a.m. Central Standard Time. How 
long does the flight require? 
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Using a Railroad Timetable 


Use the timetable below as you answer the questions on this 
page. The abbreviation Lv. means leave. Ar. means arrive. NYC 
means New York Central. CB&Q means Chicago, Burlington, 
and Quincy. D&RGW means Denver and Rio Grande Western. 
WP means Western Pacific. EST means EKastern Standard Time. 
Tell what CST, MST, and PST mean. 


SERVICE BETWEEN NEW YORK AND SAN FRANCISCO 


(Westbound and Eastbound) 
SirisrnssrEnrnEnEnnnnnr 


Daily Alternate Day Through Sleeping-Car Service Daily 
Train 
Service 


Lv. New York Ly. San Francisco Train 
Service 
Odd Days: Aug. Even Days: Aug. 
READ DOWN Even Days: June, July,Sept. Odd Days: June, July,Sept. READ UP 


—— 


Lv. New York (Grand Cent. Term.) NYC (EST) Ar. 
‘\ Harmon = ” oat 
Ar. Chicago (LaSalle St. Sta.)..... “ (CST) Ly. 
Lv. Chicago (Union Sta.). oa a 
Ar. Omaha, Neb: ea By: 
** Lincoln, Nebr. An - 2 
Denver, Colo. » anise is: ecenice oe ss (MST) “ 
‘““ Glenwood Springs, Col = ly 

“ Grand Junction, Colo. 
** Salt Lake City, Utah .. ate “ 
‘*\ Sacramento, Calif. ... s = (PST) 
* ‘Stockton, Calif. «= ws22 axes . = a 
*’ Oakland, Calif. (8rd & Wash.) “ 

. San Francisco, Calif. = 


Por Ore es OO Omir 
ro) 
z 


ORDO 
boy 
SZE5 

@=HOWWOSD 


_~ 


oOoOUgOWNAMIOO 
Deeg beg ty BS 
SSS S552 55385 


CRROAD 


1. At what time does the train leave New York? 
2. At what station does the train arrive in Chicago on a west- 
bound trip? 


3. How much time is there between the arrival and the de- 
parture of a westbound train in Chicago? 

4. On an eastbound trip, how much time will be spent between 
trains in Chicago? 

5. How long does it take to travel from Chicago to Lincoln? 

6. How many nights will be spent on the train during the en- 
tire westbound trip? On the entire eastbound trip? 


7, How much time is spent in making the entire westbound 
trip? The entire eastbound trip? Find the difference. 


Using an Airline Timetable 


Below is a timetable for travel by airline. Light-faced type 
indicates a.m. Dark-faced type indicates p.m. Notice that the 
time shown for New York and Chicago is Daylight Saving Time. 


NEW YORK, CHICAGO, DENVER, PORTLAND, SEATTLE 


(EDT) Ar. 
. + -(CDT) Lv. 


. Chicago .... 
. Denver. 

. Portland 

. Seattle 


Use the information in the timetable to help you answer these 
questions: 


1. Which columns indicate the time schedule for westbound 
trips? For eastbound trips? 


2. How many planes leave New York for Chicago before noon? 
At noon? In the afternoon? 


3. Allowing for the change in time zones, how many hours does 
it take on flight 507 to make the trip west from New York to 
Seattle? East from Seattle to New York on flight 508? 


4. If you were to leave New York on flight 605, when would 
you arrive in Chicago? How long would you wait in Chicago? 


5. If you were to come back to New York from Seattle on 
flight 638, when would your plane leave? When would it arrive 
in Chicago? In New York? 

6. What is the entire time required for the trip from Seattle 
to New York on flight 504? 

7. What is the entire time required for the trip from New York 
to Seattle on flight 747? 

8. Flight 609 was delayed in take-off from Denver for 1 hr. 


40 min. because of weather. If the rest of the trip was on sched- 
ule, what time did it arrive in Portland? In Seattle? 
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Understanding Lines 


You have seen many kinds of lines. Some of them were straight, 
others curved, others broken. 


| I< 
| 


ne 


A straight line is one that runs directly 
from one point to another. 


A curved line is one that bends or turns 
and which is not straight in any part. 


A broken line is made up of a number of 
straight lines which are joined together to 
form a continuous line. 


Parallel lines are two or more lines that 
run in the same direction and are the same 
distance apart everywhere. 


A horizontal line is one that is parallel 
with the ground level or with the top edge 
of the paper on which it is drawn. 


Perpendicular lines are lines that meet, 
or intersect, and form right angles. 


A vertical line is one that is perpendic- 
ular to the ground level or to the top edge 
of the paper on which it is drawn. 


An oblique line is one that is neither 
horizontal nor vertical. 


1. Name some lines that you can see in your room, and tell 
what kinds they are. Do the edges of doors, windows, walls, and 


furniture form lines? 


2. The printing on this page forms what kind of line? 
3. Name as many kinds of lines as you can find in these figures: 


| AVO\ ACK 


Be ready to draw on paper or on the board a figure that will 
have different kinds of lines. Point out and name the lines. 
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Understanding Common Solid Objects 
ee CES 


You are familiar with the objects pictured on this page. These 
are called solid objects, even though some of them may be empty. 
Perhaps you already know the name that is used to 
describe each shape. 

1. A solid object that has rectangles for all its sides 
is called a rectangular prism. Name the objects pictured 
that are rectangular prisms. 

/2.. A rectangular prism that has all of its sides shaped 
like squares is called a cube. What objects pictured are 
shaped like cubes? 

3. A solid object that has a curved surface and two 
flat sides shaped like circles is called a cylinder. What 
objects pictured on this page are shaped like cylin- 
ders? 

4. A solid object that has a flat circular base and 
a curved surface that tapers to a point is called a 
cone. Name the objects shown on this page that are 
shaped like cones. 

5. A solid object that is completely round and has 
only a curved surface is called a sphere. Which objects 
are shaped like spheres? 

6. Half of a sphere is called a hemisphere. Name 
a hemisphere which is pictured in the margin of this 
page. ? 

7. What do we mean when we speak of part of the 
earth as the Western Hemisphere? The Eastern Hemi- 
sphere? The Northern Hemisphere? The Southern Hemi- 
sphere? Which hemisphere do you live on? 

8. How many flat surfaces has a prism? A cube? A 
cylinder? A cone? A sphere? A hemisphere? 


9. Name some solid objects that are shaped like 
those pictured on this page. 
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Problems about Distance 


Sally used the speedometer on her bicycle to measure the dis- 
tances between the school and the homes of her friends. She made 
a map like the one above. The distances between the heavy lines 
represent 1 mile. The smaller distances represent .1 mile. Use 
the distances on the map in solving the problems below. 

For each problem below write A, 8, M, D1, or D2 for each step 
and find the answer. Then tell what type each problem is, and why. 

1. If Roy goes to school and then walks home with John, how 
far does he walk? 


2. How much nearer to school is Judy’s home than Betty’s? 

3. One week Bob rode his bicycle 14 miles in traveling to 
and from school. How many trips did he make? 

4, How -many_miles_does_ Jack walk each time he makes a 
round trip between his home and the school? 


5. If Sally makes one round trip between her home and the 
school each day, how far does she travel in 5 school days? 


6. Ann and John each made two round trips between home 
and school. How much farther did Ann travel than John? 

7. How many times as far is it from Sandra’s home to school 
as it is from Barbara’s home to school? 

8. What is the difference between the distance traveled to 
school by the pupil living nearest school and the pupil living 
farthest from school? 
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Comparing Countries of the World 
Pe seer ee 


The chart below gives area and population figures for 9 coun- 
tries of the world that have more than 50 million inhabitants. 
Certain dates in the column headed Year have letters attached. 
See the notes at the bottom of the chart for their meaning. 

Find the answers: 

i. Which country AREA AND POPULATION BY COUNTRY 
is largest in area? 
Smallest in area? 

2. List the coun- 

tries in order, with 


the smallest in area 
first. 


3. In which coun- 


Country Area in Population Year 
; sq. mi. 


Brazil 3,291,416 | 54,660,000 | 1952E 
China 3,858,900 | 475,000,000 | 1950C2 
India | 1,221,072 | 356,801,624 | 1951C2, 
Indonesia 583,479 | 78,163,357 | 1952E 
Japan| 146,690 | 85,500,000 | 1952E 


: Pakistan | 365,907 | 75,687,000 | 1951C2 
try is the exact 1950 USSR 8,473,444 | 207,000,000 | 1952E 


United 
Kingdom 93,371 50,211,502 1951C2 


United 


census figure given? 
Read its population. 


4. Which country States 2,974,726 | 150,697,361 1950C 
had the largest popu- Note : E—Estimate C—Census 
lation? The smallest C?—Preliminary Figure 


population? 
5. Which population figures are probably most accurate? Least 
accurate? Why? 


6. In which countries are the population figures preliminary 
figures? Read the population of each of these countries. 


7. In which countries are the population figures 1952 esti- 
mates? Read the population of each of these countries. 


8. Round each population figure to the nearest million. 


9. Using the rounded figures, find about how many times great- 
er the population of China is than that of the United States. 


10. The population of the United Kingdom equals what fraction 
of the population of the United States? Use rounded figures. 


Measuring Distance by the Metric System 


In measuring distances, we use most often the inch, foot, yard, 
and mile. The metric system for measuring distances uses the 
meter as the principal unit. The metric system was invented by 
the French and is used in France and other European countries 
for measuring length. It is also legal for use in the United States; 
and its use is increasing in this country. 


The metric sys- 
tem is based on the 


Metric Measures of Length decimal system of 


10 millimeters (mm.) =1 centimeter (cm.) numbers. Think of 
10 cm. =1decimeter (dm.) the meter as a one. 
10 dm. =1meter (m.) - Then the decameter 


10 m. =1decameter(dkm.) “1 
10 dkm. =1hectometer (hm.) ans ng  a 
10 hm. =1kilometer (km.) deat of the maken, 
The hectometer is 
like a hundred, and the kilometer is like a thousand. The deci- 
meter is like a tenth in the decimal system, the centimeter like a 
hundredth, and the millimeter like a thousandth. Thus 1111.111 
meters equals 1 kilometer, 1 hectometer, 1 decameter, 1 meter, 
1 decimeter, 1 centimeter, and 1 millimeter. 
The meter is equal to 39.37 inches, and the kilometer is equal 
to 3280.8 feet. Using these facts, answer these questions: 


_1. How many inches longer than a yard is a meter? 
2. How many inches long is a decimeter? 


3. A kilometer is about what fraction of a mile? (Round the 
numbers to the nearest thousand and find the fraction.) 


Copy and write the missing numbers. Use the table above. 


4. 12 meters = ___~ millimeters, or centimeters, or 
decimeters. 

5. 12 meters = decameters, or hectometers, or 
kilometers. 

6. 4237.845 meters = ____ kilometers and hectometers 
and decameters and meters and 


decimeters and 


centimeters and millimeters. 
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Measuring Liquids by the Metric System 
a ee CAL 


We ordinarily measure liquids in cups, pints, quarts, or gal- 
lons. In the metric system the liter (pronounced leter) is the 
basic unit for measuring liquids. 

Study the table at 
the right. It is much 
like the metric table for 
length because it is 
based on the decimal 
system. The only dif- 
ference is that liter has 
been substituted for 
meter. 

The liter is equal to 
about 1.06 quarts in our 
system of measurement. A quart is equal to .95 liters. Use these 
facts in answering the first three questions below. 

1. Which is more, a quart or a liter? How much more? 

2. How many quarts are there in 10 liters? 

3. How many liters are there in 10 quarts? 

Use the table above to find the correct numbers to use in these 
statements: 

4. 2100 milliliters =. 
_ liters, or - decaliters, or - 
liters. 

5. 4283.672 liters = kiloliters and hectoliters and 
decaliters and liters and deciliters and centi- 
liters and milliliters. 

Solve these problems: 

6. At 12¢ a liter, how much will 30 liters of gasoline cost? 

7. A gallon of milk costs $.76. What is the cost per liter? 

8. In a chemistry class the students were asked to put 57.23 
deciliters of water into 1-liter containers. How many containers 
were filled and how much water was left over? 

9. Would there be enough water left over in problem 8 to use 
60 centiliters for an experiment? 


centiliters, or - deciliters, or 
hectoliters, or « kilo- 
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Measuring Distances at Sea 
NO eg ee 


At sea, depth is measured in fathoms. Distance is measured in 
nautical miles. Speed is measured in knots. Use the table below 
as you find the answers for the questions and problems. 


Nautical Measures 


6 feet = 1 fathom 
1 land mile = 5280 feet 
1 nautical mile = 6080.2 feet or about 1.15 land miles 
1 knot = 1 nautical mile per hour 


1. A nautical mile equals 3 of a degree at the equator. There 
are 360 degrees in the circle formed by the equator. What is the 
distance around the earth at the equator in nautical miles? 

2. What is the distance around the earth at the equator in land 
miles? (Change your answer for problem 1 to land miles.) 

3. If a ship’s speed is 23 knots, it will travel 23 nautical miles 
an hour. What is its speed in land miles per hour? 

4, Judy read that the whale fishermen had 30 fathoms of rope’ 
attached to a harpoon. What was the length of the rope in feet? 

5. Modern ocean liners travel at a speed of 30 knots. How 
much faster or slower is this than the speed of an automobile 
traveling 35 miles an hour? 

6. An oil tanker with a cruising speed of 12 knots has a voyage 
of 2196 nautical miles to make. How long will the voyage take? 

7. Change to land miles per hour, correct to the nearest tenth 
of a mile: 

35 knots 12 knots 15 knots 40 knots 27 knots 

8. Change to nearest whole knots: 45 m.p.h., 27 m.p.h., 15 
m.p.h. 

9. Jane read about a treasure ship sunk in 75 fathoms of 
water. How many feet deep was the water? 

10. In a yacht race of 258 nautical miles, the winner averaged 
A knots. What was the winner’s time for the race? 

11. The average depth of the Caribbean Sea is 7270 ft. How 
- many fathoms is this, computed to the nearest tenth? 


How Well Can You Add and Subtract? 
———————— ee SUD UT ACL ¢ 


When you know the number or amount in two or more unequal 
groups, you add to find the total number or amount. Problems 
of this kind are type A problems. 


When you know the number or amount in a larger group and 
in a smaller group, you subtract to find the difference. Problems 
of this kind are type S problems. 


Find the total amounts: 


1. $2.50 33 847.5 % 94 532.235 685 987 
175 82 623.9 2 537 79.180 525 654 

89 62 504.2 i 85 706.849 493 321 

SAS 93) e756 = 6.9 893.567 875 789 

2. 42 yd. 2 ft. 9 in. 25 Ib. 12 oz. 37 gal.3iqt. 1\ pt. 
31 yd. 1 ft. 6 in. 13 Ib. 15 oz. 36 gal. 2 qt. 1 pt. 


Find the differences: 


3. 8 T. 1500 lb. 500 bu. 3 pk. 6 qt. 12 sq. yd. 36 sq. in. 
7 'T. 1850 Ib. 325 bu. 3 pk. 7 qt. 8 sq. yd. 72 sq. in. 


4.9% 7086 69.4 17) $4860.05 828 57.243 2 
6g 2496 35.8 4 8=9$ = 1975.39 49 8.576 i 


For each problem below write the letter or letters that show its 
type. Then find the answer. , 


5. A post office reported the June, 1954 sale of postal materi- 
als as $40,437. That was an increase of $6,565 over June, 1953. 
What were the total sales for June, 1953? 


6. In June, 1954, 530,000 new cars were sold. In May 505,000 
new cars were sold. How many more were sold in June than in May? 


7. One month Ronald rode his bicycle 10.6 miles the first week, 
18.9 miles the second week, 12.5 miles the third week, and 19.8 
miles the fourth week. What was the total mileage? 


8. One day last summer the temperature dropped from 101.3 
to 82.5 degrees. What was the drop in temperature? 


9. David had a 14-ft. board. He sawed off two pieces; one was 
4; ft. long, and the other was 33 ft. long. How much board was left? 
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How Well Can You Multiply and Divide? 


When you know the number or amount in each equal group and 
the number of equal groups, you multiply to find the number or 
amount in all the equal groups. Such a problem is a type M prob- 
lem. 

When you know the number or amount in all and the number or 
amount in each equal group, you divide to find the number of 
equal groups. Problems of this kind are type D1 problems. 


When you know the number or amount in all and the number of 
equal groups, you divide to find the number or amount in each 
equal group. Problems of this kind are type D2 problems. 


Find the amount in all the equal groups: 
1. 44 x 4 ZX 123 % XxX is 31x45 36x 6% 
2. 3764 2.8 19 62 $46.75 9.833 $564.90 716 


x9 x<7.2 x53 x98 «36 x.025 x84  x647 
3. 15 lb. 9 oz. 42 sq. ft. 24 sq. in. 5 yr. 3 mo. 4 da. 
x8 x15 x6 


Find the number of equal groups or the number in each equal 
group: 


4. 8)96 14)$6090 2.3)5.75 $3.59) $28.72  516)17544 


5. 3)41 gal. 3 qt. 1 pt. 6) 10 yd. 1 ft. 10 in. 
6.2+8 244+5 8+ lis 324 235+1% 675 


For each problem below write the letter or letters that show 
its type. Then find the answer. 

7. At $13.75 a sq. yd., how much will a rug 12 ft. by 18 ft. 
cost? 

g. If a truck driver averages 8.9 mi. on a gallon of gasoline, 
how far can he drive on a 25-gallon tankful of gas? 

9. If 160 pounds of apples in 5-lb. bags were sold for $15.68, 
what was the price per bag? 
10. Al’s uncle uses 13 bu. of seed wheat per acre. How much 
does he need for a 20-acre field? 
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How Well Can You Solve Problems? 
a oe a ee ed Sate a hd ETS 


Your plan for solving problems should include these steps: 


> Read the problem carefully and be sure that you understand 
what it tells and what the question means. 


> Decide what type of problem it is and whether it is a one- 
step problem or whether it has more than one step. 


> Estimate a sensible answer. 


> Use the problem numbers to write the correct example or ex- 
amples and find the answer. 

> Check your computation and compare your exact answer with 
your estimate to see whether your answer is reasonable. 

Some of the problems below state facts that are not needed. 
Others do not state all of the facts needed for a solution. Some- 
times only the problem situation is given, without numbers, 
and. you answer by deciding on the correct process. 

Answer these questions. Supply information when you must do 
so in order to find an answer. 

1. John needs 2 boards each 8 ft. 6 in. long, and 2 boards 
each 6 ft. 6 in. long. At $.15 a ft., how much will they cost? 

2. Mr. Edwards bought a 40-acre farm. He planted corn on 25 
acres, from which he expects to harvest 50 bushels per acre. 
How many bushels will he harvest? 

3. Nancy needs 3¢ stamps to mail some letters. She had 15 
stamps and spent $2.25 for the rest. How many stamps did she use? 

4. In a four-year period a blood bank quota was 5416 pints. 
How many pints short was the blood donation of 4861 pints? 

5. When you know the total number of students in a school 
and the number of rooms in the school, how do you find the 
average number of students in each room? 

6. Mary is 4 years younger than her brother and 3 years older 
than her sister. How old are her brother and sister? 

7. A rectangular field is 420 rods long and 180 rods wide. 
What is its cost at $260 per acre? 

8. Judy misspelled 5 words in a spelling test. What fraction 
of the words did she spell incorrectly? 
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To Help You Remember 


The page numbers after the questions, problems, or examples 
tell you where to turn for help if you need it. 
> To think and talk about: 

1. Tell what you know about time zones in the United States. 
In other parts of the world. (133) 

2. Why are timetables valuable to us? (134-135) 

3. How many different kinds of lines can you name and illus- 
trate on the board? (136) 

4. Name as many kinds of solid shapes as you can. Name ob- 
jects which illustrate each of these shapes. (137) 

5. Tell how you would multiply 36.74 by 100. How would you 
divide 36.74 by 1000? (128) 

6. Discuss the advantages and the disadvantages of the metric 
system of measure. (140-141) 


7. Assume that you are a clerk in a store and that you have 
sold a customer an article priced at $1.27, for which he hands 
you $2. Tell the class how you would make change. (42) 


8. Explain to the class how you would decide where to place 
the decimal point in the quotient for 20.91 + 8.5. (127) 


9. Tell how you would find the perimeter and the area of a 
5-foot square. (108-109) 
10. Explain how you estimate sensible answers to problems. (9) 
> To think about and write: 
1. On your paper draw parallel lines. Perpendicular lines. 
An oblique line. (136) 
_2., An ocean liner made an Atlantic crossing of 2942 nautical 
miles in 3 da. 11 hr. What was the average speed in knots? (142) 
3. If you buy a book for $1.26 and a pen for $.98, how much 
change should you receive from $3? (42, 86-87) 
4. Find the perimeter and the area of a rectangle 3 in. by 
5 in. (108-109) 
5. A ship which had sailed 975 miles had covered § of its 
Scheduled voyage. How long was the scheduled voyage? (81, 90) 
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Testing Yourself—Examples 
ee Ae i 


Find the sum for each example: 


1. 3267 $14.35 4.25 2 325.7 4.370 
485 89 7.84 3 169.4 945 
3463 3.72 wi a eee 8.063 
592 45.00 894 43 $45.38 5.221 
8976 68.39 735 14 97.42 .078 

2. 3 ydw2at.8an: 6 gal. 3 qt. 1 pt. 16 lb. 11 oz. 
1 yd. 2 ft. 9 in. 5 gal. 2 qt. 3 pt. 3 lb. 10 oz. 


Find the difference for each example: 


3. 49861 60000 $47.80 8.460 895 
17984. 12345 25.95 985 887 

4, 3 42 173 4s 16 3535 

5. 4 wk. 3 da. 18 hr. 3T. 801b. 5 oz. 13 hr. 20 min. 
1 wk. 5 da. 12 hr. 1 T. 100 Ib. 12 oz. 7 hr. 45 min 

Find the product for each example: 

6. 624 $4.25 $39.20 4.5 3.82 4.55 
_25 16 2 00 3.2 IR7, 3.2 


72X$ 43X22 491K 64 2x $425 2x $6.48 


8. 3 yr. 28 wk. 6 da. 4 meters 6 decimeters 1 centimeter 
x4 x3 


Find the quotient for each example: 

9. 4)327 22)8597 = 45) 11340 «= «6) $2.40 ~—s«14) $36.05 
10. 65)$85.15  $.25)$6.50 3)87 3.5)4.55  $.40)$52.80 
11. 7)23 hr. 10 min. 5 sec. 4)10 yr. 6 mo. 4 da. 


Fill the blank spaces with the correct numbers: 


12. 374.61 liters = milliliters, or 
deciliters, or* kiloliters. 


centiliters, or 
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Testing Yourself—Problems 


Find the answers for the problems below. 


1. A farmer harvested 2520 bushels of corn from a 45-acre 
field. What was the average yield per acre? 


2. According to the magazine Planes, the number of workers 
employed in large industries on a certain date was: aircraft, 
823,000; autos, 786,000; steel, 595,000; textiles, 490,000. How 
many workers were employed by these major industries? 

3. During a bad flood the Rio Grande River rose to a level of 
62.21 feet. The level dropped 11.5 feet the next day. What was 
the level of the river on the second day? 

4, Find the total tax on 20 gallons of gas with the federal tax 
2¢, the state tax 5¢, and the city tax 13¢ per gallon. 

5. A family with an income of $4800 a year decided to save 
$600 of this income. How much should be saved each month? 

6. Nancy used 3 of the money she had earned to buy 24 sav- 
ings stamps at $.25 each. How much money had she earned? 

7. At $9.95 a sq. yd., what is the cost of carpeting a room 
that is 12 feet wide and el feet long? 

8. Harry bought a hammer for $1.50, a saw for $2.50, and a 
plane for $2.25. How much change did he get from $10.00? 

9. Mr. O’Brien’s car averages 17.3 miles per gallon of gas. 
At this rate, how many gallons did he have to buy for a year’s 
driving of 12,802 miles? 

10..'The Wisconsin State Fair attendance for 1954 was 824,311. 
At the first state fair in 1891 the attendance was 13,000. How 
many more persons attended in 1954 than in 1891? 

11. When all expenses were paid, there was a balance of $58.18 
for the 1891 fair and a balance of $129,000 for the 1954 fair. 
How much greater was the 1954 balance than the 1891 balance? 

12. Mr. White employs 15 persons at a salary of $65 a week, 
and 2 at a salary of $80 a week. What is his weekly payroll? 

13. The total number of children born in the United States 
in 1953 was about 3,971,000. What was the average number per 
month, to the nearest one? 
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Thinking about Per Cent 


Mr. Martin is explaining to Betty that the bank pays her 2 
ae for the use of 100 cents for 1 year. The 2 cents are equal to 
Tso, or two hundredths, of 
100 cents. 


ee 
In the chart at the 2 cents = 765 of 100 cents 


right are shown different 2 cents = .02 of 100 cents 

noe apiece hun- 2 cents = 2 per cent of 100 cents 
edths. en when peo- 

ple are thinking hun- 2 cents = 2% of 100 cents 

dredths, they say per cent. 
Use the chart above as you answer the following questions: 


1. Where is the decimal point placed when writing hundredths 
as a decimal fraction? 


2. Where is the per cent sign (%) placed when writing per cent? 


3. Use the per cent sign instead of the decimal point and 
write the following as percents: .06 .08 .10 .15 .38 .16 


4. Write each of the following in four other ways: 7 hundredths, 
11 hundredths, 25 hundredths, 35 hundredths, 99 hundredths. 


5. What per cent of 100 cents does 3¢ equal? 17¢? 47¢? 75¢? 
Write the following in three other ways: 


6 4 11 33 79 81 67 17 59 98 
* 100 00 100 [oJe) 100 00 100 100 10 


Now you have learned: 
© When you say per cent you are expressing hundredths. 
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Learning More about Per Cent 


Study the drawing of squares. Then answer these questions. 
1. How many small squares are in the large square below? 


2. Each row equals how many hundredths of the total number 
of small squares? 


3. Each small square 10 = 10% of 100 
equals what per cent TO = 106 oF 10 
(%) of the total number DS ema 
of small squares? bin - i ba 

4. If you were to 10 = 10% of 100 
shade 5 small squares 10 = 10% of 100 
in the picture, how 10 = 10% of 100 
many hundredths of the 10 = 10% of 100 
the total number would 10 .= 10% of 100 


be shaded? What per 
cent (%) would be shaded? What per cent would be unshaded? 
5. You know that 10% means that some quantity has been 
divided into 100 equal parts and that you are thinking of 10 of 
those equal parts. Tell what each of these per cents means: 6%, 
9%, 13%, 25%, 30%, 35%, 50%, 70%, 75%. ~ ~ 
6. Study the drawing below. It helps you see that 20% of 5 
inches means 20 of 100 parts into which 5 inches has been divided. 
Does 20% of 5 inches mean 2% of 5 inches? Does 20% of 5 inches 
mean .20 of 5 inches? How much is .20 of 5in.? .20 X 5in. =? 


J in. | in. lin. lin. lin. 


20% of 5in. 20% of Sin. 20% Of Sin. 2O%of5in. 20%of Sin. 
7. Tell what each of these per cents means: 7% of 10 ft., 5% 
of $20, 25% of 100 lb., 50% of 50 mi., 100% of $10. 


8. Write a per cent that means: 6 of the 100 equal parts of a 
quantity; 19 of the 100 equal parts of a quantity. 


9. Write the following in two ways as hundredths: 7%, 33%, 89%. 
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Adding and Subtracting Per Cents 


The graph at the right below shows the per cent of our whole 
population that is in each of seven groups based on intelligence. 
Use information from the 
graph and find the an- 
swers for questions 1, 2, 
3, and 4 below. 


1. What per cent more 
of the whole population 
is in the average group 
than’ in the superior 
group? (38% — 24% =?) 

2. What per cent of 
the whole population is 
in the three middle 
groups? In the three high- 
est groups? In the three 
lowest groups? ; 

3. Find the difference between the per cent of the whole popu- 
lation in the average group and in each of the other groups. 

4. What per cent of the whole population is represented by 
the entire graph? 

Answer the following questions. Draw diagrams like the one 
shown for problem 5 if you need help. 

5. If 51% of the people in a city 
are female, what per cent of the peo- 
ple in the city are male? 

6. A specialty salesman was allowed to keep 30% of the money 
he collected. What per cent of the money did not belong to him? 

7. If 75% of the pupils in Edmonds School bought savings 
stamps, what per cent did not buy stamps? 

8. If the United States spends 66% of each tax dollar for 
national security, what per cent is left for other purposes? 
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More Than 100 Per Cent 


Per cents which are more than 100 per cent are often used to 
compare one quantity or number with another. Study the draw- 
ing below. It shows that the distance from John’s home to school 
is equal to 125% of the distance from Mary’s home to school. 


lz mile — 


L mi 


~ 
aap iam 


t F 
FG amir 


pAntiathen| Pa a nha 


3:5 


Lo 
25 = 100 % 
125 = 125% 


Answer these questions about the drawing above: 

1. The drawing shows that 1 mile’-= 7§$ of a mile. Can you 
express 292 of a mile by writing 1.00 mi.? Tell why. 

2. Do both 192 of a mile and 1 mile = 100% of a mile? Tell 
why. 

3. The distance from John’s home to school is {35 of a mile. 
Write the decimal number that expresses }@3 mi. 


4. Does 1.25 mi. mean a greater distance than 1 mi.? Why? 
5. Do both 428 and 1.25 = 125%? Tell why. 


6. Is 125% of a mile a greater distance than 1 mile? Explain 
why. Make a drawing to show why if you wish. 


7. Does the distance from John’s home to school equal 1; times 
the distance from Mary’s home to school? Do you see that 125% 
of a distance is another way of expressing 1} times that distance? 


Explain the meaning of each statement below: 
8. John’s weight is equal to 150% of his sister’s weight. 
9. Edward’s height is equal to 110% of his brother’s height. 
10. The enrollment at our school this year is equal to 120% 
of last year’s enrollment. 
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Changing Decimals to Per Cents and Per Cents to Decimals 
—— et ets and Fer Cents to Decimals 


1. Study the decimal and per cent equivalents below. Try to 
discover how to change a decimal to an equivalent per cent. 


@ Why is no decimal point used in writing 12%? @ Notice the 
decimal points in .005 = .5% and in 1.05 = 105%. @ Do you see 
that the short way to change a decimal to a per cent is to move the 
decimal point two places to the right and annex the sign %? 


Change these decimal fractions and mixed decimals to per cents: 
2.15 37 75 Ol 662 .03: 01 sev hy al of 
3. .005 001; .0006 .0052 .0013 0275 1325 
4. 1.25 15h 62:2 995155 3167. = 8196 2103) 1.09 


5. Study the per cent and decimal equivalents below. Try to 
discover a short way to change per cents to equivalent decimals. 


@ Why is the decimal point used in writing 7% = .07? @ Notice 
the decimal points in 37.5% = .375 and in 133% = 1.33. e Statea 
rule for a short way of changing per cents to decimals. 


Change these per cents to decimal fractions or mixed decimals: 


6. 35% 6% 76% 86% 98% 13% 333%  .253% 419% 


7. 5% .1% .25% .05% 3% 04% 47% 168% 61% 21% 
8. 25% 1.95% 267% 49.5%. 3.47% 283% 965% 327.5% 
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s of IO in-——-,— a OF ‘10 in. ——~ 
f-® of 10 in-—~— Of IO in———# of 10 in-—~—# of 10 in-—~ 


95 of |Oin—~—.25 of [in 25 of |O in 25 of \Oin—~ 
50 of 10 in 50 of 10 in. 


Equivalent Common Fractions, Decimals, and Per Cents 


At the top of the page is a drawing of 10 inches of a ruler. 
The drawing of 10 inches has been divided into hundredths. 

1. The drawing shows that 3 of 10 inches = 50 hundredths of 10 
inches. Is 4 of 10 inches equal to 50% of 10 inches? Tell why. 

2. Is + of 10 inches equal to 25% of 10 inches? Tell why. 

3. You know that you can change a common fraction to a deci- 
mal fraction by dividing the numerator by the denominator. (page 
124) On page 153 you learned how to change a decimal fraction to 
a per cent. How can you change a common fraction to a per cent? 

Find the missing numbers below. Notice that the three ex- 
amples in row 4 have been completed for you. 


A, 1 = .25 = 25% 1 = 331 = 334% 1 — 50 = 50% 

5. f=. =_% f=. th 1=._ =_% 

6.5 =.—=—% g=.—_=—% 3= .— =—% 
7 te Hh 
L & b= bY b= =-% -—% A= 

gs ba _Y F=_% «= -% =F=-% 1 =—% 
(10. $= —% b= -% 8=-% $= —% b= —h 

\41. $=_%! U=_% H=_% W=_% = —% 
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Table of Equivalents 


You will save yourself time if you can think of common frac- 
tions as decimal fractions or as per cents without using pencil and 
paper. Below is a table of the equivalents you will find most 
useful. Make sure that you know each of these equivalents. 


Read the following sentences. As you read each sentence, change 
the per cent to an equivalent decimal fraction, and then to an 
equivalent common fraction. 


1. The enrollment in our school increased 20% this year. 


2. The business in Mr. Barton’s clothing store increased 10% 
this year. 


3. John has 25% of his stamps mounted in his stamp album. 


4. Steel production increased from a low of 20% of capacity 
in depression years to over 90% of capacity in the early 1950’s. 


5. During a 10-year period the population of our city increased 
by 333 (ors 


6. The seating capacity of the gymnasium at the high school 
has just been increased 162%. 


7. The price of the sweater Alice bought at a sale -had been 
reduced 40%. 


8. When we arrived at Salt Lake City we had completed 873% 
of our trip. 


9. Mother said that we had eaten 75% of the cake she had made. 
10. Our basketball team won 832% of its games last year. 
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Finding Percentages 


1. Jane had 120 stamps. She agreed to sell 25% of them to 
Harry. How many stamps did she agree to sell to Harry? 


To answer the question in the problem, 
you must find 25% of 120 stamps. 


e You know that 25% = 4; so you can find 
the answer by finding j of 120 as in exam- 
ple A at the right. 4 is the fraction, 120 is 
the whole quantity, and 30 is the fractional part. 


e@ You know that 25% means .25; so you can also 
find the answer by multiplying 120 by .25 as in 
example B. .25 equals the per cent, 120 is the whole 
quantity, and 30 is the percentage. 


e Notice that the per cent is equivalent to the 
fraction and the percentage is equivalent to the fractional part. 


How many stamps did Jane agree to sell to Harry? 

2. In a class of 30 pupils, 50% were girls. How many girls 
were in the class? 

To find 50% of a number, multiply 
the number by .50 or by 3. 

In the completed example, what is 
the whole quantity? What is the per 
cent? What is the percentage? 

Each example below tells you the per cent and the whole 
quantity. Find the percentage. Multiply by either the decimal 
or the common fraction equivalent of the per cent. 


3. 10% of 25 = _ 123% of 48 = __ 333% of 60 = _ 
4. 55% of 90 = — 164% of 96 = _ 662% of 15 = _ 
5. 36% of 125 = _ 47% of 236 = _ 68% of 47 = _ 
6. 125% of 165= _— 120% of 96 = — 102% of 75 = _ 
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Solving Problems by Finding Percentages 


1. Sally decided to sell 75% of the 48 fudge squares she had 
made. How many fudge squares did she plan to sell? 


At the right are two ways to solve 
this problem. You may multiply 
48 by .75. The answer is 36. You 
know that 75% of anything = 3 
of it; so you may change 75% to 3 
, and find the fractional part by mul- 
tiplying 48 by 3. 

Which of the two ways shown do 
you think is the better way to find the answer? Why? 


For each problem below find the answer using the decimal 
equivalent of the per cent method. Then find the answer using the 
fraction equivalent. Decide which method you think is better to 
use for that problem. 

2. Mrs. Ellis bought a pair of shoes regularly priced at $9.75 
for 663% of the regular price. How much did she pay? 

3. If the tax on theater tickets is 10% of the value of the 
ticket, how much tax is due on a $.50 ticket? 

4. A team played 15 games and won 40% of them. How many 
games did the team win? 

5. Bob had 90% of 40 spelling words correct. How many 
words were correct? 

6. Under new management a store increased its sales of $300 
a day by 75%. What was the amount of increase? 

7. The Anderson family decided to save 123% of its $5600 
income. How much did the Andersons plan to save? . 

8. Ifthe Andersons saved 15% of $5600, how much did they save? 

Find the answers for these examples by using either the deci- 
mal or the common fraction equivalent of the per cents: 


9. 15% of 656 25% of 484 18% of 325 16% of 86 6% of 66 
10. 123% of 240 873% of 80 83% of 96 «321% of 696 
11. 621% of 84 5% of 975 372% of 960 ~—s-_«-27% of 89 
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Ss. 
Planning a Budget 


Bob has an allowance of $3.75 a week. He is deciding in advance 
just how he will spend it. Such a plan is called a budget. 


Bob knows about how much money he needs for each item he 
had prepared an envelope for. He put money into the envelopes as 
follows: Lunches, $1.25; Bus fare, $.50; School supplies, $.20; 
Recreation, $.75; Haircut, $.25; Club dues, $.10; Savings, $.70. 


1. Did Bob put his entire allowance into the envelopes? 


2. During the week Bob spent money as follows: Lunches, 
$1.20; Bus fare, $.50; Recreation, $.75; Club dues, $.10. How much 
money should be left in each envelope? In all of the envelopes? 


3. The next week he divided his allowance in the same way and 
placed the money in the envelopes without taking out any money 
which was left. During the week he spent money as follows: 
Lunches, $1.20; Bus fare, $.50; School supplies, $.15; Recreation, 
$.50. At the end of the week, how much money should have been 
in each envelope? In all the envelopes together? 


4. Shirley read about a budget 
plan which suggested allowing a 


certain per cent of the total in-— 
come for each of various items. 
The plan is shown at the right. 
She used this plan and set up her 
budget for a whole month. If 
Shirley has $20 to divide among 
budget envelopes, how much money 
should she put into each? 

5. If Harvey divided $5 among 
his budget envelopes using the table at the right above as a 
guide, how much money should he put into each envelope? 
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Planning a Family Budget 


The Johnsons used a chart like the one at the right below in 
planning their budget. Answer these questions about it. 


1. If the Johnsons’ take-home pay 
totals $400 a month, how much money 
can they allow per month for each item? 

2. When Mr. Johnson received a 
raise, the family income went up to $410 
a month. How much money could they 
then allow per month for each item? 

3. The allowance for shelter was 
what per cent less than the food al- 
lowance? How many dollars less was it 
when the income was $400 a month? When the income was $410 
a month? 

The chart below suggests per cents to be used by a family con- 
sisting of husband, wife, and two children. Notice how the per 
cent allowed for each item changes as the income changes. Use the 
information from the chart as you answer the questions below. 


4. Which item shows 
the greatest increase in 
per cent as the income 
increases from $250 a 
month to $500 a month? 


5. How much money 
should be spent per 
month for food by a fami- 
ly with a monthly income 
of $250? Of $500? 

6. How much less is 
spent per month for clothing by a family with a monthly income 
of $300 than a family with a monthly income of $400? 

7. If a family’s income increases from $250 a month to $500 a 
month, how much more of its income per month should go into 
savings? 

8. Construct a chart like that above. Instead of per cent, : | 
show the number of dollars which each per cent represents. 
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More Problems Using Per Cent 


1. By buying at a sale, John’s mother can save 20% of the cost 
of a $75 coat. How much can she save? 
e@ Change 20% to hundredths 
and multiply, or find § of $75. 
. 2. Nancy spends 20% of her 
income on clothes, 25% on 
lunches, and saves 10%. What 
per cent does she allow for all 
three items? What fraction does she allow for these three items? 


3. The Mahoneys can save_2% on a $120 fuel bill by paying 
cash. How much money can they save by paying cash? What per 
cent of the total bill must they pay if they pay cash? 


4. A $2500 car decreased 25% in value the first year. What 
was its value at the end of the year? 


5. If candy bars priced at 5¢ each are bought in boxes of 24 
bars, the price is 335% less. How much is saved on 24 bars by 
buying them by the box? 

6. Tom read about a car that had 54.5% of its weight on 
the front wheels. What per cent of the weight was on the rear 
wheels? . 

7. A man allowed 20% of his $375 monthly income for rent. 
How much rent can he pay? 


8. Jane’s mother bought 10 yards of drapery material. The 
label said, ‘Shrinkage not more than 13%.” How many inches 
per yard would be the maximum shrinkage? 


WATCHES 


® 
> ie clocks KS BA 
25 %orr 


Buying at Sale Prices 


1. The regular, or list, price of the watch shown in the picture 


above is $24.75. What is the amount of the discount? 
In this problem $24.75, the list price, is the whole 


quantity. The per cent (20%) = .20, and the an- 
swer, $4.95, is the percentage, or amount of the dis- 
count (price reduction). 

By what amount was the price reduced? 

2. What is the sale price of a $24.75 watch when 
the discount is 20%? 
e To find the sale price, subtract the amount of the 
discount from the list price. 

Using the per cents of discount shown in the pic- 
ture, solve the problems below. 

3. The list price of a watch is $21.95. Find the sale price. 

4. The list price of a set of silverware is $62.50. What is the 
sale price? 

5. What is the sale price of an alarm clock regularly priced 
at $5.45? 

6. Copy the following chart and complete it: 


Item List Per cent Amount of Sale 
price of discount discount price 
Blanket $ 4.75 22% ? ? 
Television 239.95 15% ? ? 
Roller skates 12.95 8% ? ? 
Figure skates 9.98 10% ? ? 
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Review and Practice 


Copy these examples and find the answers: 
1. 7,385,462 $284.35 59.3 6,208,935 325 $83.50 


—947,085 X16 —29.6 —5,397,682 x.167 50.00 
See as TD —_ 48.75 

2, 24+ 22 6 xX 53 242 x 15 5s + gh 29.39 
15.08 

3. $2.48)$8560.96 5.5)44 135)2897505 .4)2 
4, 54 — 23 244+ 384+ 454+ 5% 1-H $62.67 


5. A meter equals how many decimeters? How many centi- 
meters? How many millimeters? How many inches? 


6. Draw on your paper a horizontal line, a vertical line, a 
curved line, an oblique line, two parallel lines, two lines per- 
pendicular to each other. 


7. How many flat surfaces does a rectangular prism have? A 
cone? A cylinder? A cube? 


8. Write as per cents: 
05 20 .006 .25 .0037 .004 875 3 6.05 9.45 
9. Write as decimal fractions or mixed decimals: 
8% 121% 235% .77% 350% .9% 3% 45% .05% 104% 
Find the answers: 
10. 25% + 15% 6% — 43% 162% + 373% 25% of 96 
11. 50% of 150 80% of 75 123% of 72 9% of 144 


12. Mrs. Cox bought 2} Ib. of beef at 68¢ a lb., and 1j lb. of 
veal at 72¢ a lb. How much change did she get from $10? 


13. Nancy saved 15% of her $8 allowance last month, and 20% 
of her $5 earnings. What were her total savings for the month? 


14. The area of an airfield is 4.8 sq. mi. If the width of the 
field is 1.5 mi., what is the length? 


15. Find the cost of 15 playground balls at $4.32 each. 
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To Help You Remember 
i ls ES a 


The page numbers following the questions, examples, and x 
problems tell you where to turn if you need help. 
> To think and talk about: 

1. What is the meaning of per cent? (149) 

2. What does 5% mean? What does 20% of $60 mean? (150) 

3. How do you change per cents to decimal fractions and deci- 
mal fractions to per cents? (153) 

4. How can you change a common fraction to a per cent? (154) 

5. If you forget the decimal fraction equivalent for 2, how can 
you find it? (124, 154) 

6. If you know the whole quantity and the per cent, how do 
you find the percentage? (156) 

7. If you know the whole quantity and the fraction, how do 
you find the fractional part? (65-66, 156-157) 

8. In what two ways can you find 25% of 84? (155-156) 

9. Why do we not use the metric system for everyday measure- 
ments in this country? (140-141) 
10. In what way is the metric system similar to the decimal 
system of numbers? (140-141) 
> To think about and write: s 

1. Add these per cents: 290%, 175%, and 410%. (151) Change 
the per cents to mixed decimals and add them. (118, 153) Change 
the per cents to mixed numbers and add them. (70, 154-155) 

Find the answers: 

2. 360hr.=__da. 4mi.6rd.8 ft.=__ft. 6bu,=_. pk. (105) 

3. This year the American factories expect to manufacture 
200,000 television sets. What will be the average number of sets 
manufactured per month to the nearest whole? (10-11, 58) 

4. One week Mr. Roberts worked 40 hours at $2.70 an hour and 
received $40.50 for overtime. How much did he earn in all? (87) 

5. The 1950 census showed that New York City had a popula- 
tion of 7,891,957; Chicago, 3,620,962; and Philadelphia, 2,071,605. 
What was the total population of these cities? (22-23) 
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Testing Yourself 
Find the answer for each example and problem below. 
Divide: 

1. 648721060 3.6)9 $.75) $9089.25 8) 1.52 5)4 1.7)68 
23-2) 3$+8 W+15 6b+52 48+7 +40 
Subtract: 

3. 9.125 $52645 45.3 $1695.82 6.2 5,040,600 


8.375 29178 17.6 796.89 3.4 2,318,072 
4. 40% 823% 965 875% 3 623% 
16% 382% 922 280% 25 162% 
Add: 
5. 3,645,289 $58.37 26.3 8.6 67.126 9748 
6,354,711 74.96 48.5 9.8 59.875 8479 
6. 174 25% 62% 593 34% 858 
B 49% 37% 265 57% 945 
Multiply: 


7.5xX22 8X 5x 1Z 6 x8 24% 5 36 X 635 


g. 348 $605.70 86 429 $2468.35 1.042 
6.5 248 7.9 306 90 75 


9. Find: 623% of 96 331% of 168 27% of 85 75% of 144 


10. Tom gathered the following number of eggs last week: 110, 
106, 118, 111, 103, 106, 114. He put them into cartons that held 
a dozen eggs each and sold them for $.59 a dozen. What was the 
total amount he received for the eggs? 


11. Mrs. Martin bought 21'yd. of rayon at $.48 a yd., 3% yd. of 
nylon at $.69 a yd., and 4} yd. of gingham at $.42 a yd. How 
much change should Mrs. Martin receive from $10? 


12. If a family spends 25% of its income for shelter, 30% for 
food, and 20% for clothing, what per cent is left for other items? 


164 


Finding Per Cents 


1. The Pelicans have won 9 of the 12 games they have played. 
What per cent of the games played have they won? 


@ The Pelicans have won % of their games. 


To change 3% to a per cent, divide the nu- 75 = 75% 
merator, 9, by the denominator, 12, and 1250 wee 
change the quotient, .75 to 75%. The whole 84° 
quantity is 12, the percentage (fractional part) 60 
is 9, and the per cent (fraction) is 75%. What 60 


is the answer to the problem question? 


2. The Pirates have won 8 of the 10 games 
they have played. What per cent of their games have they won? 


@ What is the whole quantity? The percentage? How do you find 
the per cent? What per cent of the games played have been won? 


Each of the following examples gives you the whole quantity 
and the percentage. Find the per cent. 


3. 3 is what per cent of 5? 9 is what per cent of 27? 
4. 15 is what per cent of 50? 35 is what per cent of 70? 
5. 25 is what per cent of 125? 60 is what per cent of 150? 
6. 18 is what per cent of 108? 20 is what per cent of 300? 


Now you have learned: 


© To find the per cent, divide the percentage (fractional part) 
by the whole quantity. 
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Using Fractions When Finding Per Cents 


1. John agreed to sell 2 of his 8 rabbits to Harold. What per 
cent of his rabbits did he agree to sell to Harold? 
@ You know that 2 = }, and that 7 = 25%. 
One way to solve problems like the one 
above is as follows: First write a fraction, 
using the percentage as the numerator and 
the. whole quantity as the denominator. 
Then reduce the fraction to lowest terms 
and change it to a per cent, as in example A 
at the right. 
@ Explain how to find the per cent using 
the method shown in example B. Which 
method do you think is easier to use? Why? 

What per cent of his rabbits did John agree to sell to Harold? 

Answer the questions in these problems: 

2. Of the 40 pupils in a.class, 22 are girls. The girls are equal 
to what fraction of the class? To what per cent of the class? The 
boys are equal to what fraction of the class? To what per cent? 


3. On a test of 20 questions, Bob had 5 answers wrong. What 
fraction of Bob’s 20 answers was wrong? What fraction was 
right? What per cent was wrong? What per cent was right? 


4. A team won 11 of the 22 games it played. What fraction of 
the games played did the team win? What per cent did it win? 


5. A football player completed 12 of 16 passes in one game. 
What fraction of the 16 passes did he complete? What. per cent? 


Write the answers first as fractions and then as per cents. 
6. 27 =? of 36 8 =? of 20 5=7of 15 


7. 60 =? of 96 19 = ? of 38 33 = ? of 99 


In the following examples, the fractional part, or percentage, 
is larger than the whole quantity. The fraction will be an im- 
proper fraction and the per cent will be more than 100%. 


&. 15 =? of 12 $.25 = ? of $.10 $6 = ? of $3 
9. 150 =? of 25 35 =? of 30 $7.00 = ? of $3.50 


166 


Rounding Per Cents 
Sea eek ed 


1. Often there is no need to know the exact per cent. In the 
table at the left below, the per cents are rounded to the near- 
est whole per cent. Example A shows how this was done for the 
item Drill Press. Notice that since the figure for thousandths 
was less than 5, it was dropped. 


2. Example B at the right shows how 
the per cent for the item Table Saw was 
rounded off. Explain how .266 was 
changed to a per cent and rounded to 


27%. (See pages 10, 11, and 12 if you 
need help in rounding off numbers.) 


3. Do the computation for the item 
Lathe. Round your answer to the nearest whole per cent. What 
was done with the quotient figure in thousandths’ place? 


4. Copy the table below and complete it by filling the blanks: 
% of Re-|% of Reduc- 


List Sale Amount duction tion to 
Item : ; of Re- 
Price Price ecton to near-| nearest 
est % |tenth of a% 

Jacket $ 12 $ 10 $2 17% 16.6% 
Outboard motor | 125 98 
Tire 24.95 Cie )ay| ecco cee | MAN Na 
Workbench 18.50 52704 [ese Silene || Se 
Bicycle 54.50 ADNOG ere AN tel) 
Radio 34.95 2O0/ ON = Se i As, ee 
Camera 37.50 ae ICS) || eo |e Ne | i ete) 
Television 325195728927 5i|me | ee eat fo 


Using Per Cents in Problems 


The chart below shows the number of pounds of meat produced 
when a 1000-pound steer is dressed and also the number of pounds 
of inedible products. Use information from the chart as you solve 


these problems. 


1. What per cent of the 
1000-pound steer can be made 
into sirloin steaks? 


2. At 22.5 cents a pound, 
what is the cost of a 1000- 
pound steer? 


3. How much does the buy- 
er pay for shop fats, hides, 
hoofs, and inedibles at the 
price of 22.5 cents a pound? 

4. What per cent of the 
total cost of the 1000-pound 


steer goes for parts which can- 
not be sold for food? 


5. What per cent of the total dressed weight can be cut into 


edible meats other than steak? 


6. The steak served with a $4.95 dinner cost $2.95. What per 
cent of the price of the dinner was the cost of the steak? 


7. Sirloin steak is priced at $1.08 a pound and hamburger at 
$.53 a pound. Find the difference in their cost per pound. The 
cost of a pound of hamburger is what-per-cent.of the cost of a 
pound of sirloin steak? (Find the answer to the nearest whole %.) 


; 3 a ‘gf 
/ I$; AGA 
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Finding Team Standings ee) 


Sometimes the words per cent are used in a way which is not 
quite accurate. Notice Brooklyn’s standing in the column headed A) 
Pct. (per cent). You know that .648 equals 64.8%. The num- 

ber .648 expresses 
thousandths, but 
when such a num- 
ber is used in a ta- 
ble of team stand- 
ings as at the right, 
we usually call it 
a per cent, even 
though it expresses 
thousandths. 


You can compute Brooklyn’s per cent of 
games won as shown at the right. Find the 
total number of games played by adding _ 
the number won (W) to the number lost 
(L). Then divide the number of games won 
by the total number played. Round the 
quotient to thousandths. 


Note that the column in the table headed 
GB shows the number of games each team 
is behind the team in first place. 

1. Compute the per cent of games won by each of the other 
teams. Did you get the same per cents as those in the table? 

Solve these problems: 

2. The Harper Junior High team won 10 games and lost 7. 
What per cent of the games was won? (Find the answer to the 
nearest thousandth as in the table above.) 

3. The Lincoln Junior High team lost 8 games and won 11. 
Find the per cent of games won. 

4. One year the National League champions won 105 games 
and lost 49 games. What per cent of their games did they win? 

5. One year Indiana University won the Western Conference 


basketball championship with 17 games won and only 1 lost. What 
per cent of their conference games did Indiana University win? 
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Reviewing Per Cent 
igi cat 


You have learned that to find the percentage when you know 
the whole quantity and the per cent, you multiply the whole quan- 
tity by the per cent expressed as a decimal. (See page 156.) 


Find the percentage for each of the following examples: 


1. 14% of $2.50 20% of $25 15% of 800 yd. 8% of $75 
2. 12% of 350 mi. 163% of $18 161% of $72 2% of $42 


To find what per cent a number is of a whole quantity, divide 
the first number by the whole quantity and change the quotient to 
a per cent. (See pages 165 and 166.) 


Find the per cent to the nearest whole per cent for each of 
the following examples: 


8. $11 of $22 $3 of $100 27 hr. of 180 hr. 24¢ of 40¢ 

4. 16 ft. of 18 ft. 34 games of 87 games 14 yd. of 30 yd. 

Change the decimal fractions and mixed decimals in row 5 to 
per cents. Review page 153 if you need help. 

5. .75 ~ .335 3 1.50 3.05 .025 433 1.705 


3 
Change the per cents in rows 6 and 7 to decimal fractions or 
to mixed decimals. Review page 153 if you need help. 
6. 15% 12.5% 843% 1.1% 4% 150.2% 106% 250% 
7. 75% 375% 1% 7% 331% 3.3% 37.5% 27% 


Change the fractions in row 8 to per cents. Show the computa- 
tion, even though you remember the common fraction and per 
cent equivalents. If you need help, review pages 124 and 154. 


i 
0 


g4 1 85 8 & 32 1 ¢ 3 i 
“5 3 6 8 1 4 6 8 8 12 


wle 
ol 
iS) 


Change the mixed numbers in row 9 to per cents, showing the 
computation for each example. Remember that the per cents will 
be more than 100%. If you need help, review page 154. 


9uU uu % 8 4 8 & 
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Problems to Solve 


1. Mr. Hansen earns $85 a week and saves 15% of it. How 
much does he save each week? 

2. George had 110 marbles. He gave away 20% of them. How 
many marbles did he have left? 

3. Mr. Wilson spends 25% of his $3600 yearly income for rent. 
What is his monthly rent bill? 

4. Mrs. Smith bought 15 yards of cloth to make towels. If 
each towel requires 27 inches of cloth, what per cent of the 
whole piece of cloth does she need for each towel? 


5. Jack’s uncle buys chicken feed at $5.75 a hundredweight. 
What is the cost of 8 hundred-pound bags? 


6. Mrs. Edwards bought a suit for 25% less than its regular 
price of $40. How much did she have to pay for the suit? 


7. A baseball team has won 17 games and lost 13. What is the 
team’s standing? (Find answer to the nearest thousandth.) 


8. Robert had $10.00 to spend for clothing. He bought a jack- 
et for $5.85. What per cent of his money did he spend for the 
jacket? 

9. A building and loan association pays 3% per year on money 
in savings accounts. How much will it pay each year on an ac- 
count of $2385? ; 


10. A coat was reduced in price from $18.75 to $15.00. What 
per cent was the reduction? 

11. Another coat priced at $17.50 was reduced 20%. What was 
the reduced price? 

12. Ray made a long distance phone call which cost 90¢ plus 
15% for tax. Find the amount of the tax. 

13. If Bert earns $4.50 a week and saves 28% of it, how much 
does he save per week? 


14. Mary had $6.40 and put $1.60 into her Savings account. 
What per cent of her money did she save? 


15. In one game a pitcher struck out 12 of the 32 batters who 
faced him. What per cent of the batters did he strike out? 
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Per Cent Decrease 
—ceneliliemninansiat Bacco 


1. Mr. Snyder was told that his new $2465 car will decrease in 
value about 30% in one year. At this rate how much will his new 
car be worth after he uses it for one 
year? 

First find the amount that the val- 
ue of the new car decreases in a year. 
(Step 1) 

Then subtract to find the value at 
the end of the year. (Step 2) 


e Here is a shorter way to find the answer. 
If the car loses 30% of its value, the value at 
the end of the year is 70% of the original cost. 
Tell why. 


@ Do you see why both methods are correct? 
Were two steps required in the second method? What were they? 


Solve these problems, using the method you prefer to use: 


2. How much should a $10,800 house be worth at the end of one 
year if it depreciates (decreases in value) 24% each year? 


3. Judy read that corn stored in cribs loses about 15% of its 
weight during the winter. If 4500 pounds of corn are stored for 
the winter, how much will the corn weigh the following spring? 


4. On January 15 the cost-of-living index was 114.5. In one 
month it dropped 13%. What was the cost-of-living index on 
February 15? 


5. Television sets with an original price of $269.50 were re- 
duced by 20%. What was the new price? ' 

6. Shoes usually sold for $5.60 are on sale at a 25% reduction 
in price. What is the sale price per pair? 

7. An automobile manufacturer has advertised a new model 


at a price 121% lower than the previous year’s price of $2240. 
What will be the price of this new model automobile? 


8. In 1910 the farm population in the United States was 
32,077,000. By 1950 it had decreased by about 22%. What was 
the approximate farm population in 1950? 
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Per Cent Increase 


1. A factory paid an average weekly wage of $74.50. After 
all of the employees were given a 5% increase, what was the new 
average weekly wage? 


As shown at the right, the increase 
in wages was 5% of $74.50, or $3.725. 
To find the new average weekly wage, 
add the rounded increase of $3.73 to 
$74.50. 

@ A shorter way to find the answer is to add 
5% to 100%. The new wage is 105% of the origi- 
nal wage of $74.50. Tell why. 


e@ Do you see that in the short method there 
are also two steps? Notice that one step is done 
mentally. 


2. Estimates based on past records show that 
the 1950 population of a city of 29,750 will increase by 6.5% 
in ten years. Find the estimated population for 1960 of such 
a city. (Use either of the two methods shown above.) 

3. At the right are listed original 
prices and per cents of increase as given 
to the salesmen for a furniture warehouse. 
Use the shortest possible method to find 
the new price for each item. 


4. A school store sold supplies at 
about 50% above the original cost. What 
does the store charge for each of these 
items which it buys at the following prices: Notebook covers, $3.00 
a dozen; Notebook fillers, $7.50 per hundred; Pencils, $1.80 per 
box of 6 dozen; Rulers, $11.30 per gross? 

5. A fishing tackle manufacturer shipped an order valued at 
$237.80 to Canada. He must add 10% to the value for excise tax. 
What was the amount of the bill sent to the customers? 

6. In 1951 the number of immigrants admitted to the United 
States was 206,000. In 1952 the number increased by about 29%. 
Find the number of immigrants admitted to the United States in 
1952. 
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Election Statistics 


1. The statistics in the chart below are estimates of the United 
States Census Bureau. Copy the chart and complete it. 


Use information from the above chart to help you solve the 
problems below. 

2. In the 1950 election 41.7% of the eligible voters in the United 
States voted for United States representatives. How many votes 
were cast? 

3. In 1950 in Wisconsin 49.9% of the eligible voters voted. How 
much better was this record than the national record of 41.7%? 

4. In the 1952 elections 57,560,000 votes were cast for repre- 
sentatives in Congress and 61,551,978 for President. How many 
more votes were cast for President than for representatives? 
| 5, In 1952 in Wisconsin 70.8% of the voters cast ballots for 
- representatives in Congress. The national average was 58.7%. 
How much above the national average was the Wisconsin average 
y in 1952? 

6. Utah, with 80.3% of the eligible voters at the polls in 1952, 


i} was the record of the voters of Utah? 
7. If Wisconsin in 1954 had equaled its 1952 record of 70.8%, 
_ how many voters would have gone to the polls? 


ols 8. If the 1952 national average of 58.7% of the voters had 
voted in 1954, how many votes would have been cast? 


9. How many more eligible voters were there in the United 

| States than in the three states together in 1954? 

{ 10. How many more eligible voters were there in California 
than in Florida in 1954? 


led the nation. How much above the national average of 58.7% — 
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charge. 


Buying on the Installment Plan 


Many articles can be bought by paying a part of the price as a 
down payment. The balance is paid in weekly or monthly payments 
called installments. 

When an article is bought on the 
installment plan the seller adds 
a carrying charge, often 10% of the 
cash price. As a result, the total 
amount paid for an article bought 
on the installment plan is always 
more than the cash price. 


1. If the  radio-phonograph 
shown in the picture is bought on 
the installment plan, the carrying 
charge will be 10% of the cash price. 
Find the amount of the carrying 


2. If the radio-phonograph is fi S95 °° #9 Soe $5 Seu 


bought on the installment plan, the 
total amount paid = cash price + 
the carrying charge. Find the total 
amount which must be paid for it on the installment plan. 

-3. If the set is bought on the installment plan, how much 
is owed after the down payment is made? 

4. How many months will it take to pay for the radio-phono- 
graph if bought on the installment plan? 
#5. The cash price of a refrigerator is $259.00. On the install- 
ment plan the carrying charge is 10% of the cash price. Find the 
total amount to be paid if the installment plan is used. 


> 6. The cash price of a home freezer is $345.00. The dealer 


will sell it for a down payment of $12.00 and monthly payments 
of $17.50, adding 10% of the cash price as a carrying charge. 
Using this plan, how many monthly payments will there be? 
7. Give all of the reasons you can to explain why the total 
paid under the installment plan must be higher than the cash price. 
8. Give all of the reasons you can to explain why people use 
the installment plan even though it is more expensive. 
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More about Installment Buying 


Instead of adding 10% of the cash price as a carrying charge 
when an article is bought on the installment plan, some stores add 
” a definite amount to the unpaid bal- 

Payment Table ance. Such a carrying charge is 
Amount of [Carrying Senatiy- usually about 10% of the unpaid 
unpaid balance | charge |¥_ POY" \ balance. When this plan is followed, 
20.00 to $ 22.00 ; the buyer of an article can reduce 

22.01 to 24.00 . 

24.01 to the amount of the carrying charge 


Pav e by making a larger down payment. 


ee 2 The table at the left is part of 
bet a payment table from a mail-order 
45.01 to i catalog. Use the table as you solve 


90.01 to 55.00 | 5.50 | _S—- | the following problems: 


55.01 to $6.00 ; ; 
60.01 to 1. The cash price of an article 


ae 50 | $7.00 § is $38.75. If the buyer pays $16.00 
75.01 to 80.00 cash, what is the unpaid balance? 
cn 30 | °°? -Y What is the carrying charge? What 
~O0.0T to 95.00] 950] | is the amount payable in monthly 
ee 19:96 | $9: | installments? How many months 
will it take to complete payment? 


2. The Smiths decided to buy a9 ft. by 10 ft. rug priced at $54. 
If they paid $13.50 down and the balance in monthly installments, 
how long will it take to complete the payments? 

3. The cash price of a desk is $54.88. If a down payment of 
$28.88 is made, how many monthly payments will there be? What 
will be the amount of the last payment? 


4. Copy and complete the following chart: 


. . Number 
Arties | Cah | Down | Unpsid |Carying| Total, | Monthy! “poy 
Stove $ 97.00} $ 10.00). | |] SCS HB. 
Recorder 175.95} 99.95 8.00 |__ 
Accordion | 156.50} 50.00 9.00 |__ 
Clarinet 92.50) 12.50 8.00 |__ 
Mixer 45.00 4.50 5.00 |_ 
Washer 141.75} 43.75 9.00 |__ 
Television | 266.95] 160.45 9.00 |__ 
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Problems to Solve 


1. The overall length of the SS “United States” is 990 ft. This 
length equals what fraction of a mile? What per cent of a mile? 


2. Jack’s brother was earning $62.50 a week before getting an 
8% raise. What is his salary after receiving the raise? 


3. According to the 1950 census, Nevada had a population of 
about 160,000. Of this number, about 66.9% were 21 years of age 
or older. How many persons in Nevada were 21 years or older? 


4. An airplane started a trip with 175 gallons of gasoline. 
At the end of the trip, the pilot noted that he had used all except 
56 gallons. What per cent of the gasoline had been used? 


5. A plane loaded with freight weighs 11,500 lb. When empty, 
the plane weighs 7700 lb. What is the weight of the freight? 


“6. Five years ago Mr. Haley bought a building lot for $450. 
His real estate agent tells him that its value is now 47% above 
the purchase price. What is the present value of the lot? 


47. Jane’s father estimated the gasoline mileage for his car 
at 18.6 miles per gallon at 30 m.p.h. and 15.5 miles per gallon 
at 45 m.p.h. Find the per cent of increase in gas mileage when 
speed is reduced from 45 to 30 m.p.h. 

8. Mr. Nelson has a small car for work and a larger car for 
family use. The operating cost of the small car is 3.2¢ per mile 
and that of the larger car is 4¢ per mile. What per cent of the 
cost of the operation of the larger car is saved by using the 
small car instead of the larger one? 
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Review and Practice 
Add: 


1.24.7 $3653095 478 75% += 8742 Siz 163% 
59.6 14823.10 796 6% 3050 % 87% 
83 6546273 184 250% 9909 4% 123% 
Multiply: 
2.91% 64 &X28 7x4) 25X32 142x 04 378x115 


3.39.37 $28645 158 49.06 $7350 5623 1.6 
18 320 6.1 875 334 204 9 


ee Oeee- ll OS =O 0 TTT _— 


Subtract: 


4, 5,490,327 9 87% $600.00 4.175 975 115% 
2,603,574 413 78% 14.95 3.625 655 98% 


Divide: 
5. 98)5292 3.2)7.04 $1.69) $7109.83 2116) 158700 8) 29.2 
6.22+3) +4 3+% 187145 4+ 13+ 
Find the answers: 
7. 75% of 60 331% of 45 95% of 125 115% of $90 110% of 95 
8. 25 = what % of 50 Of 150? Of 200? Of 250? Of 400? 
9. 12 = what % of 12 Of9? Of8? Of6? Of 24? Of 72? 
10. A football player completed 11 of 15 passes attempted in one 
game. What per cent of the passes he attempted did he complete? 


11. An American visiting in Germany took a 375-kilometer bus 
trip. About how many miles did he travel? (1 km. = about .62 mi.) 

12. If a bricklayer laid 975 bricks that weighed 4.5 lb. each, 
how many pounds of brick did he handle? 

13. The American people own about 100 million radios. Of 
this total, 29 million are car radios and 7 million are used in 
business. What per cent of the total are the car and business 
radios? 
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To Help You Remember 


The page numbers following the questions, examples, and \\ 
problems tell you where to turn if you need help. 
> To think and talk about: 

1. Last year Mr. Baker earned $4200 and spent } of his income 
for rent and 3 of it for food. Explain how to find what per cent 
of his income he spent for rent. For food. For both rent and 
food. (154) 

2. How would you find the amount of money Mr. Baker spent 
for rent? For food? For both rent and food? (156) 

3. If you know the regular price of a bicycle and the per 
cent of discount for a special sale, how do you find the amount of 
the discount and the sale price? Make up a problem and show 
how you would solve it. (161) _ 

~¥4. How do you find what per cent 6 is of ne and what per 
cent 15 is of 6? (165, 166) 

5. Janet sold her $20 radio for 25% less than she paid for it. 
Explain the two ways of finding the amount of money she re- 
ceived for it. (161, 166, 172) 

6. If Janet had sold her radio for 10% more than she paid for 
it, how would you find the amount she received for it? (173) 

7. Explain how you find the standing of a ball team when you 
know the number of games won and the number lost. Is the 
standing a true per cent? Why? (169) 

8. How are these prefixes used: deci, centi, milli, deca, hecto, 
kilo? What does each prefix mean? (140, 141) 


> To think about and write: 

XX 1. Find these per cents and round them to the nearest whole 
percent: 45=_%of 80 110=_%of300 64=_% of 42 
83 = _% of 50 (165-167) 

2. Answer these questions: 2000 millimeters = how many me- 
ters? 500 centiliters = how many liters? 40 decimeters = how 
many meters? (140, 141) 

3. Change: 1760 yd. toin., 96 pt. to gal., 96 bu. to qt., 96 
oz. to lb., 6%T. tolb., 15,552 sq. in. to sq. yd. (105, 107, 110, 284) 
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Testing Yourself 


Find the answer for each example and problem: 
1. 265 $2695 43.7 85.360 $1542.36 349 


352 “*%18 —309 429.875  —1492.86 x.625 
95 
17k 947 10 35X33 45-13 975 — 56 
42k 
634 7.2) 25.92 $12.25) $9996.00 439) 10975 
2. Find: 665% of 372 116% of $245 83% of 192 


3. Add: 15%, 3%, 25%, 6%, 27%, 12%, 7%, 5% 


4. The weather bureau record of rainfall in Rhinelander, Wis. 
for a week was as follows: Sunday, .19 in.; Wednesday, 1.95 in.; 
Friday, .68 in. What was the total rainfall for the week? 

5. If 137,000 fireflies produce as much light as a 60-watt bulb, 
about how many fireflies would it take to produce as much light 
as a 10-watt bulb? 

6. About 3 million of England’s 50 million people own tele- 
vision sets. About what per cent of the people own sets? 

7. If a quart of milk weighs 2.15 lb., what is the total weight 
of 36 quarts? 

8. Jim’s father earned $17.50 a day for 24 days. His employer 
deducted 2% of the total for social security tax and 20% for income 
tax. What amount did Jim’s father receive? 

9. Engineers estimated that the New Jersey Turnpike would 
carry 7,600,000 vehicles a year. It carried 22,159,000 the second 
year. How many more than the estimate was this number? 

10. The Reeds can buy a black and white television set for $300 
or a color set for $800. The price of the black and white set is equal 
to what per cent of the color set? 

11. John watched television an average of 1 hr. 15 min. a day 
for 5 days and 2 hr. 45 min. on the week end. What was the total 
time he spent watching television that week? 

12. At one stadium the attendance at two games was 82,500 and 
78,900. What was the total attendance for both games? 
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Finding the Whole Quantity 


1. On the day after a snowstorm only 300 pupils were present at 
Loring School. This was equal to 60% of the total enrollment. 
What was the total enrollment? 

The problem gives the per cent 
(fraction) and also the percentage 
(fractional part). It asks you to 
find the whole quantity. 

@ You can change 60% to 2 and 
find the answer by dividing the fractional part 
(300) by the fraction (3), as in example A. (Re- 
view pages 81 and 90.) 

@ You can change 60% to .60 and find the an- 
swer by dividing the percentage (300) by the 
decimal equivalent of the per cent (.60), as in 
example B. 

What was the total enrollment? 

_ Each example below gives the percentage and the per cent. You 
are to find the whole quantity. Use the method shown in example 
B above. Find the answers. 

2. 20 = 50% of _ 12=75% of __ 4= 16% of __ 9=18% of __ 
“3. 15 = 60% of _ 24= 25% of _ 8=10% of __ 10= 20% of __ 


4. 18 = 40% of __ 36=12% of _ 9= 15% of __ 32= 8% of __ 
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More about Finding the Whole Quantity 


1. During a sale a sports shop sold all articles at 75% of the 
regular price. Helen paid $3.60 for a tennis racket at the sale. 
What was its regular price? 


This problem gives the per cent (75%) and A 
the percentage ($3.60). You are to find the 
whole quantity. $4.80 
75») $3.60,00 


@ Complete the computation for example A. 
Be ready to explain it to the class if you are 
asked to do so. 


@ Sometimes it is easier to find the whole B 
quantity by using the common fraction gee 
equivalent of the per cent. Tell why. eB Ne tog st 
Complete the computation for example B. 

Explain it to the class if you are asked to do so. 


What was the regular price of the tennis racket? 


Find the numbers that are missing below. Use either the decimal 
or the common fraction equivalent of the per cent. 


2. 18 = 10% of _ 8 = 5% of _ 6 = 331% of _ 
3. 12 = 50% of _ 15 = 25% of _ 8 = 40% of __ 
4. 8 = 4% of _ 17 = 10% of _ 16 = 80% of _ 
5. 9 = 662% of _ 24. = 121% of _ 63 = 871% of _ 


Solve these problems: 
6. Jo saved $3 of $10 she earned. What per cent did she save? 


7. John earned $8 in one week. If he saves 30% of all he earned, 
how much will he save? 


8. William saves 15% of all he earns. One week he saved $1.80. 
How much did he earn? 


9. Mr. Carter had traveled in all except 12 of the 48 states as 
a salesman. In what per cent of the states had he traveled? 


10. Dave found out that 80% of the 40 pupils in his class owned 
dogs. How many pupils in his class owned dogs? 


The Three Kinds of Problems about Per Cents 
ah I AN 


You have learned how to solve three kinds of problems about 
per cents. You have learned that: 

e@ To find the percentage, you multiply the whole quantity by the 
per cent. (page 156) : 

@ To find the per cent, you divide the percentage by the whole 
quantity. (page 165) ; 

@ To find the whole quantity, you divide the percentage by the per 
cent. (page 181) 

It will help you solve these three kinds of problems if you will 
learn to use the formulas for such problems. 

In the formulas for problems about per cent, the per cent is 
usually called the rate and the whole quantity is usually called 
the base. 

Study the formulas shown at the right below. Notice that each 
formula shows you how to find the answer for one of the three 
kinds of problems about per cents. 


Remember: ve & 
( Rate X base = percentage 


~ Percentage + base = rate 
Percentage + rate = base 


@ Rate equals per cent. 
@ Base equals whole quantity. 


Use the three formulas about 
per cents as you find the numbers 
that belong in the blanks in the examples below. 


Base Rate Percentage Base Rate Percentage 
i 75) 15% eo 8. $60 12% a 
Zee) eee 16 9. $24 __ $8 
Seer A 2bY, 80 10. — 40% ‘$120 
AM 2582) gs = 9 S96" $24 
5. 564 90% ine 12. $327 86% fw 
6 26% 78 tS. = 20% $285 
iene 7. 250% 162 145 $1680...___. $588 
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Problems to Solve 


For each problem below, decide whether you have to find the 
base, the rate, or the percentage, and write the per cent formula 
which will help you. Then find the answer for the problem. 

1. Jane’s mother had to pay 10% tax on a $12.50 handbag. 
What was the total cost including the tax? 

2. A coach expected his team to win 50% of its 12 games. How 
many games did the coach expect his team to win? 

3. A school baseball team won 9 of its 12 games. What per 
cent of the games did the team win? 

4. John had 75 Sunday papers to sell. He sold 68. What per 
cent of his Sunday papers did he sell? 

5. Dick’s uncle expects about 75% of the 1740 eggs in an incu- 
bator to hatch. How many baby chicks does he expect? 

6. The Brown’s monthly income is $450.00. They pay $72 per 
month rent. What per cent of their income is used for rent? 

7. Mrs. Riley expects to spend 24% of a weekly income of 
$79.50 for food. How much can she spend for food per week? 

8. The Graysons have to pay $90 of their $450 monthly income 
for rent. What per cent of their income is used for rent? 

9. Mrs. Riley saves 12% of her husband’s income. One month 
she saved $50.40. What was her husband’s income that month? 

10. The passenger miles traveled on American railroads totaled 
about 32,000,000 one year and 9% more the next. About what was 
the total passenger mileage the second of the two years? 
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Depreciation in Value 


As articles wear out or become obsolete, they lose value. We 
say they depreciate in value. If you know the cost of an article 
and the number of years it will probably continue to be useful, 
you can find the average depreciation (loss in value) per year. 

If the cost of the old car in the picture was $1674.80 and its 
useful life was 5 years, the amount of depreciation per year was 
3 or 20% of $1674.80. You can see that the rate of depreciation 
was 20% per year. To find its value at the end of any year, first 
find the amount of depreciation per year and multiply the aver- 
age depreciation per year by the number of years. Then sub- 
tract the total amount of depreciation from the original price. 

1. If a $1500 car depreciates in value at the rate of 123% per 
year, what would be its estimated value when it is 4 years old? 

2. It is estimated that a $15,000 brick house would depreciate 
about $300 a year. Find the rate of depreciation per year. 

3. A home bought for $12,500 had an expected life of 40 years. 
Find the average amount of depreciation per year and the rate of 
depreciation per year. 

4. A $787,000 building is expected to depreciate at the rate 
of 22% a year. Find the amount of depreciation per year. 

5. An automobile which cost $2497.50 was traded in for 
$1598.40 at the end of two years. How much did it depreciate in 
value? What was the rate of depreciation per year? 

6. The rate of depreciation for a factory is 5% 
per year. The useful life of the building is how 
many years? 

7. Find the expected life in years of articles with depreciation 
rates as follows: 23%, 4%, 108%, 25% 
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Revenue to Pay for Public Services 


The table below shows the source of a certain city’s income and 
the per cent of each dollar supplied by each type of income. 


Source of Income Per Cent of : 
Each Dollar 
Real estate and personal property tax.............. .10.9% 
Grants and gifts.:...... PSS DSRS Bia oe oh » 2+» 4.0% 
Departmental-earnings 2. ee eee tees 1.8% 
@Ourte fines eee a oh see, UE see te Rime eE deca noes 0.9% 
Utility and income tax from state ............--+.+: 19.4% 


IM SCElLATIEOUSSITICONIG ania ss earn teal notes tans suo <eteueliiaeteleens 3.0% 


The per cents in the table may be thought of as cents per dol- 
lar or as dollars per $100. For example, 70.9% = $.709 (70.9 cents) 
of each dollar, or $70.90 of each $100. 

1. What is the total of the per cents listed? 


2. The first and the fifth items are types of taxes. What per 
cent of each dollar of a city’s income comes from taxes? 

3. If the income of the city is $2,500,000, what.amount is de- 
rived from each of the six sources? What amount is derived from 
taxes? 

4. How much higher is the per cent received from grants and 
gifts than the per cent received from departmental earnings? 
5 5._How- many cents of each dollar-of income.are received from 

$ grants and gifts? 

6. How many dollars of each $100 of income are received from 
court fines and miscellaneous income? 

7. If the city needs $3,750,000 to provide its services, how 
many dollars of income should it expect to get from each of the 

six sources? 

8. If the needs of the city increase to $4,250,000, how many dol- 
©» lars of the additional income should it expect to get from each 
of the six sources? 

9. Construct a bar graph to show the data in the table above. 


186 


How a City Spends Its Income 


The table below shows the per cents of each dollar received 
which a certain city spends for various services to the residents. 
Use the table to find the 
answers to the questions be- 


low. Major City Expenses 
1. How many dollars of 


each $100 income are spent General city government .. 3,6% 


for protection and health to- Protection’=c crane sees 13.4% 
gether? ee Geach ees Haan ny earn Mee 
2. What is the difference Se. Sogo cn mre emer mes 
between the per cent of in- Library and recreation ... 5.4% 
come spent for health and the Dabieeos 2.99% 
per cent spent for protection? Uncicsianl ee ee 55% 
3. How many more cents Schools: ssi, carats wee 30.0% 
of each dollar are spent for _County-state tax........ 15.3% 
streets than for general city 
government? 


4, About how many times as much is spent for schools as for 
the county-state tax? 
5. How many more cents of each dollar are spent for libraries 
and recreation than for welfare? 
6. What per cent of each dollar is spent for the four most ex- 
pensive items? 
7. If the city decided to double the amount spent on streets, 
what per cent of each dollar would be spent in this way? 
8. If the total city budget were $2,895,000, how much more 
would be spent for protection than for streets? 
9. If the city budget were $7,125,000, how many dollars would 
be turned over to the county and state governments? 
10. If the total budget of the city were $1,225,000, how much 
would be spent for schools? 
11. If the amount to be spent for welfare were $18,378, how 
much would the total budget be? 
12. If a city collects $1,225,200 and spends $73,512 for streets, 
what per cent of its income does it use for this purpose? 
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Practice in Solving Problems 


For each problem below write A, S, M, D1, or D2 to show how 
you will find the answer. If the problem has more than one step, 
write A, S, M, D1, or D2 for each step. Check your computation 
and make sure that your answer is reasonable. 


™ 1. At $4.50 per sq. yd., what will be the cost of a driveway 
8 ft. wide and 65 ft. long? 


2. A suit regularly priced at $75.00 was placed on sale at a 
15% reduction in price. What was the sale price? 

3. Mr. Adams had $325.60 in the bank on March 1. During 
March he deposited $442.50 and withdrew $397.80. What was his 
balance at the bank on April 1? 


4. A used-car dealer bought a car for $1025 and sold it for 
125% of the cost. What was the amount of his gain? 


5. Mr. Scott paid $1658 for a car. A year later he sold it for 
$1243.50. Find the rate of depreciation. 


6. The floor of a room is 9 ft. by 12 ft. How many linoleum 
tiles, each 9 inches square, will be needed to cover the floor? 

7. Last season the high school basketball team won 15 games 
and lost 6. What per cent of its games did it win? 

8. In one game the center attempted 34 shots from the floor 
and made 12. What per cent of the shots attempted did he make? 

9. A clothing dealer bought some sweaters advertised to sell at 
$4.95 each. The manufacturer allowed him a discount of 40%. 
What was the dealer’s cost per sweater? 

10. One year the Swanson family car was driven 11,280 miles. 
On their vacation trip they drove 3572 miles. What per cent of 
the year’s mileage was the distance driven on the trip? 

11. Jerry’s older brother installed a new carburetor in his car. 
He estimated that the car’s gas mileage will be increased about 
3%. The average mileage had been 16.5 miles per gallon. What 
mileage did he expect with the new carburetor installed? 

12. Alice had saved $27.50. She spent $8.00 for a sweater and 
$12.75 for a skirt. What per cent of her savings did she spend for 
the sweater and skirt? 
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Forest Resources in the United States 


The table shows the number of acres of land in the United 
States which were covered by different kinds of timber in 1950. 


1. How many 
acres were in for- 
est land in 1950? 


2. How many 
more acres were 
in pole timber 
than in seedlings 
and saplings? 

3. How many fewer acres of land were in old growth than in 
second-growth timber? 

Round the numbers to the nearest million and answer the 
questions below. Find per cents to the nearest whole per cent. 


4, The amount of land in seedlings and saplings was what per 
cent of the amount of land in pole timber? 

5. The number of acres in old growth was what per cent of the 
number of acres in second growth? 

6. The number of acres in seedlings and saplings was what per 
cent of the number of acres in second growth? 

7. What per cent of the total number of acres was covered by 
each type of timber? 


8. If a certain area containing 7536 acres in old growth is 32% 
of a tract, what is the total area of the tract? 


os 
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Review and Practice 


Find the answer for each example, question, and problem below: 


1. 7 gross 2doz. — 3 da. 12 hr. 3 pk. 5 at. 

—l gross 4 doz. —1 da. 16 hr. —/7 qt. 

2. 15 hr. 45 min.*% 9 rd. 5 ft. 6 in. 3 Ib. 12 oz. 
x4 x6 x8 

3. 8 gal. 3 qt. 8 sq. ft. 131 sq. in. 7 wk. 5 da. 

+6 gal. 3 qt. 482 sq. ft. 97 sq. in. +2 wk. 6 da. 


4. 5)6 mi. 75 ft. 3)5 T. 500 Ib. 24) 30 sq. ft. 96 sq. in. 


5. 36.528 $969849 5425  $74068.00 $487.25 
29.470 +57026  x.325  —10583.99 X36 
6. 4.3)7.74 $2.98)$111750 65X79 171003 .85)765 
7.15= ?%0f90 23=10%of ? ? = 12% of 50 
8. 663% of 198=2 12!%0f120= 2? 125% of 32= ? 
9. 50 648 28 2 21 748 273 
x247 +98; —293 x16 


10. Ameter=?in. Akilometer=? in. 4.25 kilometers = ? 
meters. A liter =? qt. A decaliter =? qt. 24.8 deciliters = ? 
liters. 


11. An airplane started a flight with 175 gallons of gasoline. 
At the end of the flight 35 gal. were left. What per cent of the 
gasoline was left? 


12. How many gallons of gasoline will be used in driving 105 
miles in a car that averages 17.5 miles per gallon? 


13. Mr. Weber bought 230 acres of land for $103 an acre. He had 
a 150-foot well dug that cost $4.50 per foot and spent $735 for 
other improvements. He sold the land for $28,000. Find the dif- 
ference between the total cost and the selling price. 


14. Certain metal sheets used in the chemistry laboratory are 
.016 inches thick. What is the thickness of 25 such sheets? 
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To Help You Remember Ry 


The page numbers following the questions, examples, and prob- 
lems tell you where to turn if you need help. 


> To think and talk about: 
1. Explain how to find the missing numbers in these examples: 
25% of l16= ? (156) $9= ? % of $45 (165) $22 =8% of ? (181) 
2. Make up a problem for each example above and solve it. 


3. Tell how you would find the answers for each pair of ex- 
amples: ‘ 


68% of 45= ? (16- 12= ? % of 36 (165- 9=50% of ? (i18i- 
163% of 66= ? 156) 15= ? %of39 16) 7.2=48%of ? 182) 
4, Explain the installment plan of buying. (175, 176) 


5. In planning a budget, what is the largest total of per cents 
you can have? Why? (158, 159) 


6. How do you change meters to inches? Kilometers to meters? 
Liters to quarts? (140, 141) 


7. A cabinet meeting at the White House was televised from 7 
to 7:30 p.m. EST. What time was it in St. Louis, Mo.? Phoenix, 
Ariz.? Seattle, Wash.? (133) 


8. Name three types of fraction problems and explain each. (90) 
> To think about and write: 

Write the missing numbers: 

1. Base 75, rate 4%, percentage __ (156) 

2. Base 75, rate __, percentage 9 (165) 

3. Base _, rate 8%, percentage 6 (181) 


4, List the five types of one-step problems. Write a problem 
for each one-step type and solve it. 


5. Add 5469, 37,002, 960, 4287, 710,698, and 9,548,321. (22) 
6. Subtract the last number in 5 from the sum. (27) 
7. Multiply the fifth number in 5 by the third number. (39) 
8. Divide the last number in 5 by the third number. (60) 
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Testing Yourself 


Find the answers for these examples, questions, and problems. 
Add: ’ 
1. 384.2 $756,190 543, $80.25 28% 25.667 


70.9 385,426 422 12.50 15% 30.125 
261.5 927,340 653 73.98 33% 18.167 
2.8 679,153 392 91.49 74% 6.875 
Multiply: 
2.5.625 963 $148.95 23.7 1,952,864 75 
167 48 144 65 9 59% 
Divide: 


3. 295)44350 3.4)8.4 54+ 23 $.48)$1561.92 3 + 53 .375).75 
Subtract: 


4. $15603.27 643% 5825 34.903 96872 8% 
5648.19: 637% 952 30.875 2859 44% 


. Find: 662% of 852, 107% of 395, 75% of 776, 9% of 468 
. 15 = 123% of ? 20= ? % of 80 12 = 25% of ? 


. 3 kilometers = ? meters .6 meters = ? millimeters 


or GD a 


. In arace an airplane pilot averaged 637.327 miles per hour. 
At that rate, how far could he have flown in 3 hours? 


9. Bob earned $8.50 for 2 days’ work. He spent 80% of one 
day’spay for-a_pitcher’s.glove.. How. much.did_he pay for the 
pitcher’s glove? 

10. Bill’s mother bought 6 heads of cabbage that weighed a 
total of 164 lb. What was the average weight per head? 


11. Australia has 100,800 miles of all-weather roads, and the 
United States has 1,900,000 miles. What is the total for both 
countries? What is the difference in the mileage? 


12. Each year Mr. Wood works 5 days a week for 50 weeks. He 
spends an average of 50 minutes a day traveling to and from work. 
How many hours does he spend traveling to and from work in a 
year? 
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Learning about Angles and Degrees 


Bob’s father is cutting off the ends of several boards at an 
angle of 45 degrees. You can see that the miter gauge on the saw 


table can be set for any angle between 30 and 90 degrees. 


The space between two straight lines that meet at one point is 
called an angle. Angles are measured in degrees. The sign ° written 


after a number means degrees. 45° means 45 degrees. 


Draw a horizontal line on a piece of cardboard. Put a pin at 


the left end of the line and fasten a string 
to it. The amount you move the free end of 
the string around the pin determines the angle 
formed by the string and the horizontal line. 


@ Moving the string to a vertical position 


forms a right angle between the string and 


the line. 


@ Moving the string to any position above the 
line and below a vertical position forms an 
acute angle between the string and the line. 


@ Moving the string to any position beyond the 
vertical and above a horizontal position oppo- 
site the line forms an obtuse angle.. 


@ Moving the string to a horizontal position 
opposite the line forms a straight angle. 


@ An acute angle includes less than 90°; a 
right angle measures exactly 90°; an obtuse 
angle includes more than 90° and less than 
180°. A straight angle measures exactly 180°. 


Reading Angles 


The angle at the left below is formed by line AB and the line 
CB drawn from the same point. This point, called the vertex, is 
labeled with the letter B. 


The arrow starts at the line AB and 

Cc helps you to know that the line AB is 
the starting line for the angle. Read 

the angle by saying, “‘angle ABC.” 
Notice that the starting line, AB, is 

read first. 


A 1. Why is it sensible to place B 

in the center when you read the angle? 

You can also read the angle as, “‘angle B,” or since the num- 
ber 1 has been placed at the vertex, you can read it as, ‘‘angle 1.” 


2. What kind of angle is angle 1? 


3. Read each of the angles you see below. First use three 
letters. Then read the angle by saying the letter you see at the 
vertex and by saying the number you see at the vertex. Tell 
what kind of angle each is. 


Cc 


w 


I 


w 
> 
= Bi 


Y X R Q 


4, Draw an acute angle, a right angle, an obtuse angle, and a 
straight angle. Use letters to name the lines in each angle, use 
a number to name the angle, and use a curved arrow to show how 
the angle is formed. Then read each angle three ways. 
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Using a Protractor to Measure Angles 


The opening between the blades of the scissors in the picture 
_ below can be measured in degrees. The drawing below the scissors 
shows how this can be done. 


The instrument to use is a pro- 
tractor. Each of the small spaces 
on the curved edge of a protractor 
represents 1 degree. 


1. How many degrees are shown 
along the curved edge of the pro- 
tractor? 


2. The degrees. are numbered on 
the protractor from right to left 
and also from left to right. Why 
do you think this is done? 


3. At what point are the degrees 
numbered the same from the right and from the left? Why? 


To measure an angle, place the center point of the protractor 
at the vertex of the angle. The straight edge of the protractor 
should just touch the starting line of the angle. Then read the 
number on the protractor at the point where it is crossed by 
the other line of the angle. 


4. In the picture above, at what number on the scale of the 
protractor is the line OA? The line OB? 

5. How many degrees are there in angle BOA in the picture 
above? In the angle formed by the blades of the scissors? 


6. Use a protractor to measure each angle below. Then draw 
three different kinds of angles and measure them. 
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Constructing Angles 


1. Construct an angle of 30°. Place a dot on your paper to. 
‘mark the vertex of the angle. Place the center point of your 
protractor at this dot and draw a straight line from the dot to 
the zero on the curved edge. Without moving your protractor, 
put a dot on your paper at the 30° point of your protractor. Now 
draw a line from this dot to the vertex. Label your angle with 
letters and with a number. Write your angle in three ways. 
2. Construct angles of 10°, 25°, 45°, and 
C B 60°. Use arrows to show the starting line. 


3. Construct an angle of 90°. Is this a right 
angle? Why? 
4. Construct angles of 110°, 145°, and 180°. 


5. Construct two 45° angles such as AOB 
and BOC at the left. Use line OB in both angles, 
° and point O as the vertex. Then measure your 
O A angle AOC. What is the sum of angles AOB 
and AOC? Does angle AOB + angle BOC = 
angle AOC? Is angle AOC a right angle? Why? 
6. Construct angles NXP and PXO as 
shown at the left. What is the sum of the two 
angles in degrees? Does angle NXP + angle 
PXO = angle NXO? What kind of angle is 
angle NXO? = 
7. Construct four right angles using point C 
as their vertex, as shown at the left. Then 
using point C as a center, draw a circle as 
shown. What is the sum in degrees of the four 
right angles? The sum of all of the angles at the 
center of a circle is equal to how many degrees? 


8. Construct an angle equal to ; of 360°. 
9. Construct an angle equal to 3 of 360°. 
10. Construct an angle equal to 3 of 360°. 


11. Draw a circle. Try to discover how you 
can divide it into six equal parts, using your 
protractor and ruler. Each of the six angles 
is equal to how many degrees? 
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Understanding Scale Drawings 


Bob and his father drew a floor plan for a garage, using 1 inch 
to represent 8 feet. They made a scale drawing. 


1. The drawing for the ga- 
rage is 13 inches wide. How 
wide is the garage? 

2. How long is the scale 
drawing? How long is the 
garage? 

3. Bob’s father planned to 
build a shelf 2 feet wide in 
the rear of the garage. How 
wide would it be on the scale 


drawing? ra SCA : [= 8! 
4. Measure each of the lines y 
below drawn to scale. Then answer the questions. 


How many 3” ( inch) units long is line A? What distance does 
each 3’ unit represent? Does line A represent 3 X 4 miles? What 
distance is represented by line B? Line C? Line D? 

5. The distance between two cities on a map is 23 inches. If 
the scale is 12 miles to the inch, what is the actual distance? 

6. Use a scale of 3’’ = 5 feet, and make a scale drawing to rep- 
resent a floor a) feet long and 30 feet wide. 

Think: 40 feet = 8 x 5 feet. I will need 8 units each 3” long 
to represent 40 feet. How many inches long will the drawing of 
the floor be? How many inches wide will it be? 

7. Using a scale of 1’’ = 320 feet, draw lines representing the 
following distances: 


80 ft. 120 ft. 440 ft. 640 ft. 760 ft. 1280 ft. 
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Problems to Solve 


1. Using the scale 1” to represent 10’ (10 ft.), find the scale 
lengths of the following actual lengths: 30’ 80’ 120’ 65’ 75’. 


2. Use 3’’ to represent 10’. Find the scale lengths when the 
actual lengths are: 120’ 240’ 180’ 


3. If the scale is }”’ to 1’ and a scale drawing of a garden is 
8 inches long, what is the length of the garden? 


4, Using the scale 4’ to 
SCALE OF MILES 1’, find the actual lengths 
10 MILES of the following _ scale 
pie lets LY a Aa ae 
24” 
12345 10. ~=<S5. - Use the scale of miles 
shown at the left to find the 

distance represented by each of the three lines below. 


A B Cc 


6. How much greater is the distance represented by line C 
than by line B? 


7. On a map in one of your textbooks or in a reference book, 
measure the distance between two cities. Then look for the scale 
on which the map is constructed. What is the actual distance 
between the two cities? 

_ 8. What would be an appropriate scale to use in making a 
scale drawing of the top of your desk? Of your classroom floor? 

9. Find the lengths on a map for the following actual dis- 
tances with scales as given: 

175 miles: Scale 10 miles to the inch 
56 miles: Scale $ inch to the mile 
350 miles: Scale 100 miles to the inch 
10. Jack made a scale drawing of a playground 150 ft. wide 
and 275 ft. long. His drawing was 3 inches wide and 53 inches 
long. What scale did he use? 
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How to Read Your Gas Meter 


Gas is measured in cubic feet. A cubic foot of gas would fill a 
container 1 ft. wide, 1 ft. long, and 1 ft. deep. 


The dials on 


a gas meter are 


shown at. the a aROUGy 


right. You can 
read them by 
following these 
directions: 

e First -notice 
the direction in 
which each 
pointer turns. 
@ Next write the figure each pointer has just passed. Then read the 
figures you have written. They are the meter reading. 


@ The dials on the meter show that 0505 hundred cubic feet, 
abbreviated as CCF, have passed through the meter. 


1. How many CCF have passed through each meter below? 


1\9 9 oO; T° 9 oO; 11° > 9° i TO 9 5\O 7} 

a 26° '2) 2 ae. 2 a'\ °d\ 2/2. "\6\ 2 

ey oJ X 3) \3 ley ile <= 67 ue > Cay ee Py 
< 4 

7 5 SS, SS SA NZ We 


Answer these questions: 

2. How many more CCF have passed through meter A than 
through meter B? 

3. How many more CCF have passed through meter C than 
through meter D? 


4, If the previous reading of meter C was 7986, how many 
cubic feet of gas were consumed between the readings? 
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__present. reading is 0066. What should. 


How to Check Your Gas Bill 


Gas rates are stated as a definite number of cents per hundred 
cubic feet (CCF). To determine how many CCF are used in a 
month, record 
the meter read- 
ing and_ one 
month later re- 
cord it again. 
The difference 
between the 
readings will be 
the number of 
CCF used. 


Use the chart 
of rates at the 
left to-solve the 
problems below. 
If less than 60¢ 
worth of gas is used, the user must pay the fixed charge. 


1. The Jacksons used 132 CCF 
of gas the first month they had 
gas heat. How much should their 
gas bill be? Find the missing num- 
bers in the chart at the right. 


2. The previous meter reading 
at the Ames’ home was 0052. The 


be the amount of the bill for this billing period? 
3. If you use gas for heating or cooking, you probably will 


find the rates on the back of your bill. Find the difference be- 
tween the previous and present readings and check your bill. 


Find the amannt of each bill. Use the rates in the chart above. 


Name _ | Reading Mar. 1|Reading Apr. 1] CCF used| Bill 
4. Nelson 
5. Richter 
6. Ritter 
7. Huth 
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Measuring Electricity a > ek 7/6 
TC! 


A watt is the unit of measure used for measuring electric energy. 
Since a watt is a small unit, a larger unit called a kilowatt is 
also used. Do you remember that kilo is an abbreviation used in 
the metric system? It means thousand. A kilowatt is equal to 
1000 watts. 

A watt-hour is the unit which represents the work done by the 
power of 1 watt in 1 hour. Light bulbs and most electric appli- 
ances are rated in watts. The rating tells how many watts are 
used in 1 hour. A kilowatt-hour is 1000 watt-hours. It is abbreviated 
KWH. 

1. A 100-watt bulb which burns for 1 hour uses 100 watt-hours 
of electricity. How many KWH of electricity does it use in 10 
hours? 

2. A 600-watt electric iron used for 1 hour requires 600 watt- 
hours of electricity. How many KWH does it use in 6 hours? 

3. A television set was rated at 270 watts. How many KWH 
would be used by the set in 26 hours of operation? 

4, A 150-watt bulb was used for 8 hours. How many KWH of 
electricity did it use? 

5. An electric roaster rated at 1320 watts was used a total 
of 3 hours. How many KWH did it use? 

Find the number of KWH used by each appliance listed below 
in the time indicated. Remember that appliances are rated by the 
number of watts they use in an hour. 


Electric Usual rating i KWH 
Appliance Used 


6. Electric blanket 
7. Electric clock 
8. Clothes dryer 
9. Coffee maker 
10. Corn popper 
11. Air conditioner 
12. Electric range 
13. Power saw 
14. Electric ironer 


ATT TT 
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How to Read Your Electric Meter 


Below is a picture of a meter for electricity. It is read in the 
same way as a gas meter. The dials show how many KWH of 
electricity have passed 
through the meter. 


Notice that the first 
and third pointers from 
the left turn counter- 
clockwise while the sec- 
ond and fourth turn 
clockwise. 


The meter at the 


left shows that 7369 KWH have passed through the meter. 
1. How many KWH have passed through each meter below? 


Ay : So 
3 >] KILOWATT 
HOURS Xe 


Answer these questions: 


2. What is the difference between the meter readings of meter 
B and meter A? 


3. What is the difference between the meter readings of meter 
C and meter D? 


4, When the present meter reading is 6260 and the previous 
reading was 6082, how many KWH were used between readings? 


5. When the present meter reading is 6898 and the previous 
reading was 6764, how many KWH were used between readings? 


How to Check Your Electric Bill 


Use the table at the right below to answer these questions: 
1. What is the net fixed charge per month for each type of 
service? 


2. Can you think of 


RESIDENTIAL SERVICE RATE, RG-1 
a reason why the wa- 


Fixed charge, $.60 net per mo. 


petri: eee First 100 KWH used per mo. @3.8¢ net 
aeriBe Rate? Over 100 KWH used per mo. @2.3¢ net 
ave: Minimum bill: $.75 gross, $.60 net 


3. How much does 
CONTROLLED WATER HEATING RATE, RW-1 


the cost per KWH (Installations of 86 gal. or less) 
drop after 100 KWH ; 
Fixed charge, $.75 net per mo. 
have been used for Energy charge, 1.1¢ per KWH 
residential service? ay 5 sabe P 
4. Why do you 
think that there is no drop in the cost per KWH as the amount 
of electricity consumed in water heating increases? 


Solve these problems: 


5. If 134 KWH were used for re- First 1OO KWH @3.8¢ =? 
sidence electric service, what was Next 34 KWH @2.3¢ =? 
the total bill for this service? Total ? 


6. Find the bill for water heat- 
ing when 150 KWH were used in: a month. 

7. The meter reading for the Hiltons on Feb. 15 was 6082 for 
residential service and 242 for water heating. On March 15 the 
readings were 6260 and 400. What was their total bill? 

8. Check the bill for electricity used in your home. The rates 
are probably given on the front or back of the bill. The previous 
and present readings are also shown. 


9. Complete the following chart: 


Kind of Service 
Residence service 
Water heating 
Residence service 
Water heating 


Cost of Operating Home Appliances 


Use the chart at the left below to get the information needed 
to answer each of these questions: 


ELECTRIC AND GAS BILL 
(Average Month’s Use) 


Electric Ave. Cost 
Appliance per mo. 
Tron $ .40 
Vacuum cleaner 10 
Radio 75 
Refrigerator 1.50 
Clock .08 
Doorbell .08 
Auto. washer .20 
Auto. dryer 1.50 
Stoker 1.50 
Oil burner sew) 
Water heater 3.50 
Range 2.50 
Home freezer 2.00 
Troner 45 
Television 1.50 
Lighting 2.00 
Gas Ave. Cost 
Appliance per mo. 
Range $2.00 
Water heater 3.50 
Refrigerator 2.00 


1. How much cheaper is it to 
operate an electric refrigerator 
for a month than to operate a gas 
refrigerator for a month? 


2. What should it cost to oper- 
ate a television set for a year? 


3. If a family had a gas range, 
a gas storage water heater, and a 
gas refrigerator, about what would 
the monthly gas bill be? 


4. What would the electricity 
cost each month to operate an 
automatic washer, an automatic 
dryer, an electric water heater, 
and an ironer? 


5. What is the cost per week 
of operating a home freezer? (Find 
answer to nearest cent.) 


6. How many times greater is 
the cost for lighting than the 
cost for operating an electric 
clock? 

7. How many radios could be 


operated for the cost of oper- 
ating a television set? 


8. How much more would it cost to operate an oil burner for 
a year than to operate a stoker for a year? 


9. The cost of operating a clock is equal to what fraction of 
the cost of operating an electric iron? What per cent? 


10. What would it cost each year to operate a front and a 


back doorbell? 


11. The cost of operating a stoker is equal to what fraction of 
the cost of operating an electric range? What per cent? 
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Problems to Solve 


oI 1. The drawing of a flying fish in the dictionary is 1? in. long. 
‘The scale is 3, which means that }/ on the drawing represents 
1 inch of the length of the fish. How long is the flying fish? 


2. A salesman receives 25% of the total amount of his sales. 
One month he received $360. What was the amount of his sales? 

3. If a house depreciates 2% per year, what will a house that 
cost $15,000 be worth at the end of 20 years? 

4. A grocer bought apples for $1.50 per bushel and sold them 
at a price 40% above the cost. What was the selling price? 

5. Avball team won 18 games and lost 16. What was its stand 
ing? (Find answer to the nearest thousandth.) . 

6. If a ship travels at a rate of 35 knots, how many nautical 
miles does it travel in 3 hours? 

7. Mr. Brown bought 6 quarts of oil for his car. How many 
liters of oil did he buy? (1 qt. = .95 liters) 

8. If a train leaves Atlanta, Georgia, at 8:30 a.m. (EST) and 
arrives in Chicago at 2:30 a.m. (CST) the next day, how long 
does it take to make the trip? 


9. A piece of land which contained 27 acres was divided into 
lots of 4.5 acres each. How many lots were there? 


10. Mrs. Parker bought wall-to-wall carpet for a room 155 ft. 
by 27 ft. What did the carpet cost at $9.75 a square yard? 


11. The seventh grade had a class party. The boys bought 13 
gallons of ice cream at $1.15 per half-gallon, and the girls made 
cookies in cooking class. The materials for the cookies cost 
$1.05. How much was spent for the refreshments? How much 
more did the boys spend than the girls? 

12. If there are 23 boys in the seventh grade, how much was 
each boy’s share of the expenses? 


13. The seventh-grade pupils contributed $12.48 to the Red 
Cross. What per cent was this of the total amount of $104.00 
contributed by the whole school? 


14. When New Year’s Day falls on a Sunday, on what day of 
the week will Washington’s birthday fall? 
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Review and Practice 
ee 


Find each answer: 


1. $435.98 37.5 102° $654,321 2.625 84,030 
—176.89  x54.3  —47° +897,879 x.75  —29,667 


MSE eee —_O—S OC 


75 +123 $12.98)$51.92 43+ 28 .65)5.2 75) 10800 
.6X38 98-23 88+2% lis—f 10x 8 
.87 yd. +4 7X 55min. 89 lb. +96 0z. 3 mi. — 995 ft. 


. Dick bought a piece of plywood 4 ft. by 6 ft. for $3.36. 
What was the price per square foot? 


ak WwW NS 


6. In a drawing for a new house 3” represents 1’. What are 


the actual dimensions of a room that is 33’’ wide and 5” long 
on the drawing? 


7. If a family used 163 KWH of electricity in a month, what 
would the bill be at 3.9¢ per KWH for the first 100 KWH and 2.4¢ 
for each KWH over 100? 


8. Draw an acute angle. A right angle. An obtuse angle. 

9. 5 gal. = __ liters 10 meters = in. 475 liters = — kiloliters 
10. Find 130% of $24.75; 873% of $10.40; 2% of $37.50. 
11. 75 = 334% of ?- 150% of ? 75% of ? 

12. 24 = what % of 96? 36 = what % of 18? 48=what% of 64? 


13. Using the scale } in. represents 1 foot, make a drawing 
of a room that is 9 ft. wide and 12 ft. long. 


14. It is estimated that there are about 79,000,000 telephones 
in use in the world and that about 70% of these are dial phones. 
About how many dial phones are in use? 


15. Jack rode on a bus that made an 88-mile trip in 23 hr. 
What was the average speed per hour? 


16. A state road-building program in one county was cut from 
468 mi. to 191 mi. By what per cent was it cut? (Find answer to 
nearest whole per cent.) 
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To Help You Remember 
at ts eS 


The page numbers following the questions and problems tell Xx 
you where to turn if you need help. 


> To think and talk about: 


1. Draw an angle on the blackboard and measure it with a pro- 
tractor. Explain how you measured it. (195-196) 


2. Label the angle and read it in three ways. (194) 


3. Tell how you would construct an angle of 60°. Of 90°. 
Of 120°. (196) 

4. Explain how you would find the area of a rectangle. (109) © 

5. Bill wants to pay for a $22.50 camera on the installment 
plan in 6 monthly payments. If 8% is added to the price of the 
camera as a carrying charge, and is paid in cash, explain how you 
would find the amount of each monthly payment. (175) 


6. Explain how scale drawings are used. Make a scale drawing 
of something. Explain your scale and the actual measurements. (197) 


7. Explain how to read a gas meter and check a gas bill. 
(199-200) 

8. What is the unit used for measuring the amount of elec- 
tricity? Explain how you would read an electric meter and how 
to check an electric bill. (201-203) 


> To think about and write: 


1. Read this problem carefully and write the number of steps 
and the type of each step. Then find the answer. (85, 89, 156) 


Last year Harold received an allowance of $4 a week for 40 
weeks and earned an average of $8.15 a week for 15 weeks. He 
used 90% of his allowance for carfare, lunches, school supplies, 
and entertainment. He used 662% of his earnings for personal 
expenses and gifts. If he saved the balance, what were his total 
savings for the year? 

2. His total savings were about what per cent of all the money 
he received? (Round the amounts to the nearest dollar and find 
the per cent to the nearest whole per cent.) (165, 167) 


3. If the present reading of a gas meter is 7846 and the pre- 
vious reading was 7695, how much gas has been used? (199) 
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Testing Yourself 
Find the answer for each example, question, and problem: 


1. 2142, + 3258 + 4363 + 5473 + 6583 + 76975 
. $3628.49 — $2953.64 658 x 473 $7.09) $3665.53 
(Ab= Bt 28K GE 9 3B BTR HG 


2 
3 
4, 23.75 + 56.67 4.8) 9.84 86.40 — 67.54 39 X 17.6 
5. 25% of 36 + 60% of 45 =? 162% of 54 — 123% of 48 =? 
6 


_ 3922 CCF — 3789 CCF = ? CCF 


7. If it costs an average of $3.50 a month to operate an elec- 
tric water heater, what is the cost for a year? 


8. You use 95 CCF of gas for heating in one month. The rate 
is 21¢ per CCF for the first 10 CCF, 18¢ for the next 10 CCF, 11¢ 
for the next 30 CCF, and 9¢ for all over 50 CCF. What is the 
amount of your bill? 

9. A piece of plywood 4 ft. by 8 ft. cost $4.48. What was 
the cost per square foot? 

10. Homer sold 24 of the 96 Canadian stamps he had. What per 
cent of his stamps did he sell? 


11. If Mr. Raymond bought 15 gallons of gasoline, how many 
liters of gasoline would that be? 

12. Judy paid $.80 for a scarf which was sold at a discount 
of 333% from the regular price. Find the regular price. 


13. Mrs. Miller bought a new rug for Anne’s room. The di- 
mensions of the rug were 6 ft. by 9 ft. and the price was $8.75 
a square yard. What did she pay for the rug? 


14. Janet baked 48 oatmeal cookies. If 16 of them were eaten 
for supper, what per cent of the cookies was left? 


15. With a scale of 1 inch to 5 feet, how long a line would 
represent a distance of 30 ft.? Of 23 ft.2 Of 75 ft.? 


16. 6 oz. = what % of 3 lb.? 45 min. = what % of 5 hours? 4 
pk. = what % of 3 bu.? 72 sq. in. = what % of 2 sq. ft.? 
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Understanding Formulas 


In each of the following problems two numbers are known and 
one is unknown. On page 92 you learned something about the use 
of formulas to help in writing a plan for solving such problems. 
On this page you will use abbreviations in writing a plan for 
solving a problem. Notice that each formula begins with the 
abbreviation for the unknown quantity. 


1. At a speed of 40 miles an hour, what distance will a car 
travel in 2 hours? . 

The formula is d = ts. It means that the dis- ede 
tance (d) = time (t) X speed (s). jee AO 

What quantity is represented by t? By s? What q x 80 
was done to find d? What is the distance? Why i 
do you multiply to find the answer? 3S 

2. John’s father plans to drive to a city that is 60 miles away. 
At an average speed of miles an hour, how long will it take _ 
John’s father to get there? 

The formula at the right shows how to find the 
answer. It means time = distance + speed. What t= 
should you write in place of d? In place of s? 

3. If Mary’s father plans to drive 70 miles in 2 
hours, at what speed should he travel? To find the 
answer, divide distance by time. How does the for- 
mula help you to see what to divide? 


+11Q -mla 


You will remember: 


© A formula is like a recipe or rule that tells you what to do 
to find the unknown quantity in a problem. 
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Using Formulas in Solving Problems 


Before solving problems 1 to 6 on this page, decide which for- 
mula to use. Choose from the formulas shown at the right below. 
Read each problem. Then write the formula. Decide 


what numbers to use in place of the letters in the d= ts 
formula. Solve the problem. 
1. A man traveled 260 miles in 5 hours. How eoud 
many miles per hour did he travel? x 
2. At a speed of 37 miles per hour, how far will d 
a car travel in 23 hours? - > aa 


3. An airplane had a cruising speed of 250 miles __ 
an hour. How long would it take the plane to fly 750 miles? 


4. A truck was driven 104 miles in 3; hours. What was its 
average speed per hour? 

5. At an average speed of 3+ miles an hour, how long will 
it take a Boy Scout troop to hike 14 miles? 


6. At a speed of 55 miles an hour, how far will a train travel 
in 7; hours? 


The formulas at the right show you what to do A= Iw 
when you wish to find the area (A), the length (/), or A 
the width (w) of a rectangle. Before solving the fol- |= 
lowing problems, write the correct formula to use in ME 
solving each. 

A 
w= ap 


7. Bill has a piece of plywood with an area of 
18 sq. ft. If it is 4 feet wide, how long is it? 


8. Jim needs a piece of leather 95 inches wide and 15 inches 
long. How many square inches of leather does he need? 


9. Betty knows that the basement at home has an area of 910 
square feet. The basement is 35 feet long. Find its width. 


10. A garden is 203 feet wide and 50 feet long. What is its 
area? 


11. A city purchased 216 sq. ft. of carpeting for a courtroom. 
If the carpeting was 36 ft. long, how wide was it? 


12. In another city office, a rug 12 ft. wide was installed. If 
the rug contained 24 sq. yd., how long was it? 
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Understanding Parallelograms 


Jack made a figure like the one below with strips of cardboard 
joined with paper fasteners. The figure had four sides. The op- 
posite sides are parallel and the 
corners are square, or form right ~——— —5jn----=> 
angles. The figure is in the shape aa Sara | 
of a rectangle. 

oO 


1. What is the area of the rec- 
tangle in the picture? 

Jack changed the rectangle to a 
figure like the one below. How? 
Notice that the opposite sides are 
still parallel, but the corners are not square, and the figure’s 
height is only 2 in. This figure is called a parallelogram be- 

cause it is a four-sided fig- 


A [fs _k_________—_———zv__ ure whose opposite sides are 
' parallel. 

The side of a parallelo- 
gram on which it rests is 
usually called the base (6), 
and the distance between 
east |e see the base and the opposite 
side is called the height (h). 


Cut a piece of paper in the shape of Jack’s parallelogram. Then 
cut a triangle from one end and move 


4 
| 
| 

= 

sp) 
| 
4 


it to the other end. Cut along the E 
dotted line so that line ED is perpen- ea 

dicular to the base. You have changed | J | Rein / 
the parallelogram into a rectangle 

equal in area to the parallelogram. b=5in. D 


What is the formula for the area of 
a rectangle or a parallelogram? 


2. What is the area of Jack’s parallelogram? Find the differ- 
ence between the area of Jack’s rectangle and his parallelogram. 


Find the area of parallelograms with dimensions as follows: 
Se Di One hin b= 9rfte hh — 4 ii, 
4. b= (Gott hi 4i2ft: b=52 mi. h=4.9 mi. 
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Finding the Area of a Triangle 


The gable of the garage in the picture is a triangle. It has 


3 straight sides and 3 angles. If both gables were put together 


they would form a parallelogram 
like the one below. Think of one 
gable as being upside down. 


teenie ase 4 
| \ OTHER GABLE ,/ 
al 
# 
? / 
ONE GABLE \_./ 
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The formula for the area of a 
parallelogram is A = bh. Since 
the area of the parallelogram formed by the 
two equal triangles is twice the area of one bh 
triangle, the area of a triangle is equal to A= D) 
1 of the product of its base and its height. 

The formula is shown at the right. 

1. The garage gable is 12 ft. wide at the A 12X6_, 
base and 6 ft. high. How many square feet of 2 ; 
siding is needed for one gable? 

The base of a triangle is the side on which the triangle rests. 
The height is the shortest distance between the base and the 
highest point, or vertex. Here are triangles of various shapes. 


x is 
+ I+ 
<& £ 
> lo 
2 V3 
base I2" base 18" base 20" base to" base 13" 


2. Find the area of each triangle in the above pictures. The 
lengths of the bases and the heights are in inches. Notice that 
(’’) is used to represent inches. 


Find the area of triangles with dimensions as follows: 


3. b=20ft. h= 16 ft. b=e4ft. h=2 ft. 
4,b=3iin. h= 6; in. b=49 mi. h= 2.3 mi. 
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Understanding Trapezoids 


At the right below is a drawing of a city lot. The lot is in 
the shape of a trapezoid. A trapezoid is a flat surface that has 
two sides that are parallel and two that 
are not. The two parallel sides are the bases d = 59' 
of the trapezoid. The base on which a trape- 
zoid rests is usually called base b and the 
opposite side is usually called base a. In the 
figure the sign (’) is used to represent feet. 


1. What is the length of base a? Of base 
b? What is the height of the trapezoid? Why b=41' 
can’t you find the area by simply multiply- 
ing the base times the height? 


@ Pretend that there are two a 
lots placed together as shown | 

at the right. Together they form 
a parallelogram. ! 


| 
2. What is the length of / 
base a plus base 6? [ana io 


3. What is the area of the 
parallelogram at the right? 


@ The area of the trapezoid in the drawing is 
3 the area of the parallelogram. Tell why. Do 
you see that the area of a trapezoid is } the 
sum of its bases times its height? 
The formula is shown at the right. 
Explain its meaning to the class. 


4. Find the area of the city lot 
shown at the top of the page. 


5. Can you think of another way to 
prove the formula by dividing the trape- 
zoid into 2 triangles as at the right? 


6. A farmer built a corncrib 12 feet 
wide at the bottom, 16 feet wide at the 
top, and 15 feet high. What is the area 
of each end? 


Learning More about Circles 


In the picture at the left below, Betty has used a compass to 
draw a circle. Why can she be sure that all points on the closed 
curve are the same distance from the center? 


The length of the 
closed curve (the cir- 
cle) is the circum- 
ference. A_ straight 
line from the center 
to the curve is the 
radius. A_ straight 
‘line through the cen- 
ter with ends touch- 
ing the curve is the 
diameter. 


1. Draw a circle 
on a sheet of paper or 
in your notebook and 
label the center C. 

2. Place a dot on 
the circumference 
and label it A. Connect C and A. What is line CA called? 


3. Draw a straight line through the center with its ends 
touching the circumference. Label the points B and D. What is 
line BD called? 

4. How do lines BC and CD compare in length? 

5. How do lines BC and CA compare in length? 

6. Could you draw more than one radius on your circle? How 
would each radius compare in length with each other radius you 
might draw? 

a . Could you draw more than one diameter on your circle? 
Would all of the diameters be the same length? 

8. Bicycle wheels, steering wheels on automobiles, coins, and 
many other objects, are circles. Make a drawing showing different 
ways in which circles are used. Label the diameter, radius, and 
circumference of each circle in your drawing. 
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Finding the Circumference of a Circle 


Betty made a circle 13 inches in diameter from cardboard. 
To measure its circumference, Betty made a mark on the circle 
and placed the mark 
at the end of her 
ruler. Then she rolled 
the circle along the 
ruler until the mark 
was again on the edge 
_ of the ruler. 


1. How can you 
tell that the circum- 
ference of the circle 
is about 53 inches? 


_ 2. How many times 
longer is the circum- 
ference than the di- 
ameter? 55+ 12=? 

3. Make a cardboard circle with a diameter of 8 inches. Meas- 
ure the circumference with a tapeline or by rolling it along a 
ruler or a yardstick. About how many times longer is the cir- 
cumference than the diameter? 

The circumference of any circle is about 31, or 3.14 times 
the diameter. The Greek letter 7 (pi) is used to represent 34 
or 3.14; so the circumference of a circle = 7 X the 
diameter. 

4, Jane drew a circle with a radius of 3} inches. 
What is the circumference? (Use 33 for 7.) 

5. A bicycle wheel has a diameter of 26 inches. About how 
far does the wheel travel in one turn? (Use 3.14 for 7.) 


6. The diameter of a circular flower bed is 10 feet. What is 
the circumference? (Use 3.14 for 7.) 


7. Find the circumferences of circles having diameters as fol- 
lows: 25in., 35 ft., 15 yd., 43in. (Use 3.14 for 7.) 


8. Find the circumferences of circles having radii as follows: 
6in., 103 ft., 17.5 yd., 22 mi. (Use 3} for 7.) 


c= ad 
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Finding the Diameter and the Radius of a Circle 


1. At its equator the globe in the picture has a circumference of 
31.4 in. What is the diameter at its equator? 

Think: Since the cir- 
cumference equals 3.14 
times the diameter, the 
diameter must equal the 
circumference divided by 
3.14. 


2. What is the radius 
=! of the globe in the pic- 
= aS gy —Sséturre? (r = 3d) 

3. The circumference 
of a large tree is 363 feet. 
What is the diameter? 
The radius? (Use 33 for r.) 

4. Ray’s father made a circular flower bed with a radius of 6 
ft. What is the diameter? The circumference? (Use 3.14 for r.) 

5. The circumference of a pulley is 273 inches. What is its 
diameter? Its radius? (Use 33 for 7.) 

6. Betty’s father has one saw blade with a 6-inch diameter 
—-and-another- with an 8-inch diameter.. How much. greater is the 
circumference of the large blade than that of the small blade? 

7. The wheel of a small bicycle is 20 inches in diameter. How 
far would the wheel travel in one turn? (Use 3.14 for z.) 

8. In a trip of 1 mile, how many turns would be made by a 
bicycle wheel having a 28-inch diameter? (Use 33 for 7.) 

9. Jack has a 44-foot roll of wire fencing to use around a 
circular flower bed. What radius should he use in laying out 
the flower bed? (Use 33 for r.) 

10. About how many miles will a car with wheels 28 inches in 

diameter travel if the wheels turn 2000 times? (Use 33 for 7.) 
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Finding the Area of a Circle 


You have learned to use + with the diameter (d) or with the 
radius (r) of a circle to find its circumference (c). You can find 
the area of a circle by using 7 and r as 
shown in the formula at the right. Notice 
that r X r may be written r?. You read 7? 
this way: “7 square.”’ Study the drawings 
below. They will help you understand why 
A=aXrxXr (nr). 


a WA 


c=y1d=Tr 


7 5 @ When the small parts of circle X 


are fitted together as in drawing Y 
they form a figure which is almost 
a true parallelogram. 

@ The base (b) of the parallelogram is equal to 5 of the circum- 
ference of the circle, or $c, and the height (h) of the parallelogram 
is equal to r, the radius of the circle. 


@ Because c = rd and 3d = r, then $c = ar. Then b = zr. Why? 
@ The area of the parallelogram equals bh. Since b = mr and 
h =r, then bh = ar Xr or ar’. 


@ Because the area of the parallelogram equals the area of the 
circle, and bh = zr’, then the area of the circle equals zr’. 


1. Find the area of a circle with a radius of 3 ft. (A = ar’. 
r= 3} andr=3. P=rXr=3 X3=9. ThenA= 34 x 9 =?) 

2. A circular flower bed has a radius of 33 ft. What is the area? 
(Use 33 for r.) A=2#xZxZ A=? 

3. A circular pool has a radius of 7 ft. What is the area? (Use 
33 for .) 

4. Find the area of a circle 12 ft. in diameter. (Use 3.14 for 
a. Find the answer to the nearest whole sq. ft.) 
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Learning about Cubic Measure 


Both the block and the stack of blocks in the picture below 
occupy a definite amount of space. 


Any object which has 
only rectangular sur- 
faces is called a rec- 
tangular solid, or a rec- 
tangular prism. If all 
of the surfaces of a 
solid are squares, it 
is called a cube. Re- 
view page 137. 


1. What is the 
length, the width, and 
the height of the cube 
beside the ruler in the 
picture? 


2. Why is cubic inch a good name for this cube? 


3. Count to find out how many cubic inches there are in the 
stack of blocks. You cannot see some of the cubes, but you will 
be able to tell how many there are because each layer of cubes 
is alike. The number of cubes represents the volume of the stack 
of blocks. 


4, Now count the number of cubes in a row, the number of — 
rows in a layer, and the number of layers. Find the product of 
the thrée numbers. Is this prodtict the same as the number of 
cubes you counted? Give the volume of the stack of blocks in 
cubic inches. 


5. Give the dimensions of a cubic foot first in feet and then 
in inches. One cubic foot = ? cubic inches. 

6. Give the dimensions of a cubic yard first in yards, then 
in feet, and then in inches. One cubic yard = ? cubic feet or ? 
cubic inches. 

7. What cubic unit would you choose to measure the volume of 


a candy box? Your classroom? A freight car? A dump-truck body? 
A refrigerator? A home freezer? A moving van? 
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Finding the Volume of a Rectangular Solid 


You have learned that a rectangular solid may be represented 
by an empty container or a box. (See page 137.) 


1. Each small cube in the 
box at the right represents 
1 cu. in. Count to find how 
many cubes it takes to fill 
the box. The answer will be 
the volume of the inside of 
the box in cubic inches. 


2. Now find the volume 
another way. Multiply the 
number of cubes in a row by 
the number of rows in a lay- 
er. This gives the number of cubes in a layer. Then multiply 
this product by the number of layers. This gives the number of 
cubes in the box, or the volume of the box in cubic inches. 


3X 5= 15.2 X 15 = 30. The volume of the inside of the box 
equals how many cubic inches (cu. in.)? 

3. If the box in the picture were 3 inches deep, how many 
layers would be needed to fill it? How many 1-inch cubes would 

be needed to fill it? What would the inside volume be? 


_\ (4, How many 1-inch cubes would be needed to fill a box 5 inches 
‘long, 4 inches wide, and 4 inches deep, inside dimensions? 


The volume of a solid is equal to the number of 
times it contains the cubic unit used as a measure. 
A short way to find the volume is to multiply the V = Iwh 
length times the width times the height. The form- 
ula is: V=1X wX Ah, or V = lwh. 


Find the volumes of rectangular solids with these dimensions: 
5. eee 4, (Aes 2s 1s 2/ 33”, ae Qt Cyn bas (ayes 
6. uals 9%", 8” 53’, 4’, 2 53”, Ay. 33” eA 61E 5” 
Now you have learned: 


© To find the volume of a rectangular solid, multiply the 
length times the width times the height. 
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More about Finding the Vo 


ore ak lume of a Rectangular Solid 


The figure at the right below is a cubic foot divided into cubic 
inches. 


1. How many 1-inch cubes are needed to make a row in the 
top layer of the cubic foot? 


2. How many rows are needed to | CUBIC FOOT 
complete the top layer? 


3. How many layers are needed 
to complete the cubic foot? 


4. How many cubic inches are 
there in all the layers? 


e@ You find the volume of a cube 
in the same way that you find 
the volume of a rectangular solid. 
Its volume is equal to the prod- 
uct of its dimensions. The three 
dimensions of a cube are all the same. So the volume of a cubic 
foot in cubic inches is found by multiplying 12 x 12 X 12. When 
a number is multiplied by itself and the product is multiplied 
by the same number, the second product is the cube of the num- 
ber. 12°, read ‘‘twelve cube,”’ means 12 X 12 X 12. 


5. Find the volume of this cube. 


@ The sides are equal; so the volume 
equals 3 X 3 X 3, or 3°. The volume is 
27 cu. ft. 

The formula for the volume of a cube 
is: V = s°. V stands for volume, s for 
side or the dimension of the cube. What 
does the small figure 3 mean? 


6. The inside measurements of a box are 2 ft. 


on each side. How many cubic inches will it hold? V = st 


Find the volumes of cubes with these dimensions: 
7. s= 4" § = 5" 6=2% ¢= 3 yd, s = 10’ 


8.5=}' s = 3" s= 1) s = 6.2” s = 9.5! 
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Problems to Solve 


You will need to use information given in the table at the right 
below in order to solve some of the problems on this page. 


1. The asphalt runways at the 
Army’s new heliport are 90 feet wide 
and 600 feet long. What is the area 
of each runway? 


2. If water is sold at 16¢ per 100 
cu. ft., how much will it cost to fill 
a swimming pool 51 ft. long and 24 
ft. wide to a depth of 6 ft? 


3. What is the weight of the water in a rectangular tank 6 ft. 
long, 3 ft. wide, and 3 ft. deep? 


4, A large truck wheel with its tire mounted is 8 feet in diam- 
eter. If such a wheel were laid flat on the ground, how much area 
would it cover? (Use 3.14 for z.) 


5. How many gallons of water are needed to fill an aquarium 
20 in. X 10 in. X 12 in.? (Find answer to nearest tenth of a gal.) 


6. Mr. Nelson wants a storage tank large enough to hold 1728 
gal. of water. What should be the volume of the tank in cubic feet? 


7. John’s father bought a trailer with a body 6 ft. long, 46 in. 
wide, and 12 in. high. How many cubic feet will it hold? How 
many cubic inches? 


8. What is the area of a city lot with parallel sides 120 ft. 
and 160 ft. in length, and a width of 60 ft.? 


9. How many cubic feet of concrete are needed to lay a side- 
walk 60 ft. long, 4 ft. wide, and 4 in. thick? 


10. Bob cut a triangle with a base of 6 inches and a height of 
2% inches from a piece of plywood. How many square inches of 
plywood were there in the triangle? 

11. What is the volume of a rectangular solid 53 ft. long, 33 ft. 
wide, and 23 ft. deep? 

12. A farmer built a bin for grain 12 ft. long, 4 ft. wide, and 
8 ft. deep. How many bushels (to the nearest whole bushel) 
will it hold? (1 bu. = about 1.24 cu. ft.) 
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Review and Practice 

Find the answers: 
1. Find 45% of 5, of 35, of 125, of 2675, of 63,895, of 142,365 
2, 24 = 50% of ?, 373% of ?, 7.5% of ?, 80% of ? 
3. 30 =? % of 10, of 20, of 40, of 60, of 80, of 90 
4, 20% 2.1—.875 63+ 33, 5.3 x 4.125 $467.95 3784 


11% 230.67 4913 

8% agyiili6é® 33X5 7 596.25 7043 
25% 873.33 694 
16% $3560 $659,218.43 279 648.50 8353 
15% x1748 —384,590.67 «1.05 982.06 9504 
5% —— 350.49 865; 


5. Find: (a) The area of a parallelogram with a base of 8 ft. 
and a height of 12 ft. (b) The area of a circle with a radius of 
4 in. (c) The volume of a 3-in. cube. 

6. If the dimensions of a room are 12 ft. by 21 ft. by 8 ft. 
high, what is its perimeter? What is the area of the floor? What 
is the volume of the room? 

7. Mr. Mason drove 984 miles in July and 1689 miles in August. 
His car averages 16.5 miles per gallon of gasoline. At 29.8¢ per 
gallon what was his total gasoline bill for the two months? 

8. Last month Robert earned $35 on his paper route. He 
budgets 10% for church, 50% for savings, and the balance for 
personal-_use.If he used_his_personal allowance to make a pay- 
ment on a bicycle, what was the amount of the payment? 

9. If gasoline sells for $.12 a liter, what is the cost of 8 decaliters 
of gasoline? a 

10. The concrete floor of Mr. Gray’s barn covers an area of 
4275 sq. ft. The barn is 45 ft. wide. How long is it? 

11. The city bought a triangular piece of land to add to the 
park. The base of the triangle formed by its boundaries was 150 
ft. Its height was 200 ft. Find its area. 

12. In 2 hours Jane and Julie rode 25 miles on their bicycles. 
What was the average speed per hour? 
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To Help You Remember Ry 


The page numbers following the questions, examples, and \ 
- problems tell you where to turn if you need help. \ 


> To think and talk about: 
1. How does a formula help you to solve a problem? (209-220) 


2. Write and explain the formula for this problem and then 
solve it: At an average speed of 3 miles per hour, how long will 
it take a group of Camp Fire Girls to walk 8 miles? (209) 


3. If the time and distance had been given in problem 2, 
what formula would you have used to find the average speed? 
What formula would you use to find the distance? (209) 


4. When you know the length, width, and height of a room, 
what formula do you use to find the area of the floor? (210) What 
is the formula for finding the length when you know the area 
and the width? (210) The width when you know the area and 
the length? (210) The volume? (219) 

5. Explain what a rectangular solid or prism is. (137, 218) 
A trapezoid. (213) A parallelogram. (211) 

6. Explain the formula for finding the area of a rectangle. 
(210) Of a parallelogram. (211) Of a trapezoid. (213) Of a circle. 
(217) 

7. Explain two ways you could use to find the circumference 
of a circle. (215) 

8. Explain how you would change 480 meters to decimeters. 
To centimeters. To decameters. To kilometers. (140) 

9. How does a three-step problem differ from a two-step 
problem? Make up a two-step problem and a three-step problem 
for the class to solve. (86, 39) 


> To think about and write: 


1. Find the area of: A 12-in. square. (109) A rectangle that 
is 8 in. wide and 18 in. long. (109, 210) A parallelogram with base 
24 in. and height 6 in. (211) A trapezoid with bases 18 in. and 
6 in. and height 12 in. (213) 


2. Change these per cents to decimals and add them: 6%, 
105%, 123%, 13%, .9%, 80%, 275%, .03%, 4%. (118) 
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Testing Yourself 


Find each answer: 


1. 3 945, $43000.00 769.1 5742. 
—1.375 —873 —6142.79 —483.2 5642, 
2. 25% of 96 =? 331% of 57 =? 60% of 90 =? 
3. 364) 78060 «(Ok +5) AY GINA «= 8.8)4B4 7 + 8G 
4, 72 = 662% of? 18=75% of? 6=3%0f? 5=4% of? 
5. 859 $274.50 94.1 68 432.578 6.2 
x.48 “860 x375 x963 X24 X26 
6. 64 = 2% of 32 12 = 2% of 36 9 = 2% of 36 
7, 2.750 693 444.4 $7487.69 3624 
4.125 308 287.9 2056.08 4732 
6.333 495, 823.2 9278.15 5844, 


8. Find the diameter, circumference, and area of a circle 
with a radius of 34 feet. (« = 35) 

9. A tank holds 1000 gallons of oil, How many liters will 
it hold? (1 qt. = .95 liters) 

10. The Hawaiian Islands have an area of 6,435 sq. mi., and 
a population of about 500,000. Find the average population 
per sq. mi. to the nearest whole number. 


11. If about 50% of the people in Hawaii live in Honolulu, 
about what is the population of that city? 


12. Find the volume of a 6-inch cube. 


13. How many square inches of leather are there in a triangular 
piece cut with base 12 in. and height 9 in.? 


14. A farmer received $1022 for milk he sold one month. Another 
month he received $574 for milk. What was the difference? The 
amount received the second month was about what per cent of 
the amount received the first month? 


15. What is the area of a sign in the shape of a trapezoid with 
base a 43 ft., base b 7} ft, and height 6 ft.? 
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Reading a Bar Graph 


What per cent of our elementary schools have street traffic 
patrols? This and other questions about school patrols in 815 
schools can be answered by reading the bar graph below. 

To answer the question, find the bar that represents street 
traffic patrols. Read across, letting your eye stop at the end of 
the bar. On the scale for the graph find the point directly below 
the end of the bar. For the bar representing street traffic patrols, 
this point is about halfway between 60 and 80; so about 70 per 
cent of the schools have street traffic patrols. 

Answer these questions by reading the graph below: 

1. About what per cent of the 815 schools have playground 
patrols? Bus patrols? Building patrols? Fire drill patrols? 

2. About what per cent have no patrols? 


3. What type of patrol is used by the most schools? The least? 


STREET 
Tearic RAS 


PER CENT O 20 40 60 80 100 
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Using a Bar Graph to Show Parts of a Whole 


The graph on this page shows another way to use a bar graph. 
Each bar on the graph shows how a whole is divided into parts. 


AGE OF DWELLING HOUSES IN AMERICA, 1950 


AGE 


over 30 years 


O to 5 years 


URBAN RURAL NON-FARM RURAL FARM 
(28,292,000) (9,555,000) (6,271,000) 


1. What is the total of the per cents on each bar in the graph? 


2. What is the total number of homes represented by each bar? 


3. Which bar shows the greatest percentage of homes over 30 
years old? Of homes below 11 years old? 
4. How do the dotted lines help you to answer questions? 


5. Do you think that the information given in the graph agrees 
with the age of buildings in your own community? 


6. Clip a bar graph from a newspaper or a magazine. Mount 
it on a sheet of paper and write one or more questions which 
can be answered by using the graph. As you study the graph, 
think of answers to the following questions. 


e@ What is the importance of the title? 


@ What do you observe about the width of the bars and the 
spaces between the bars? 


@ What did the maker of the graph have to consider when de- 
ciding what scale to use? 
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Making a Bar Graph 


By following a few simple steps you can make a satisfactory 
bar graph to show information you have gathered. Suppose you 
have gathered the following information about the amount of 
time some of your classmates view television each week. 

Janet — 12 hours John — 7 hours Roy — 4 hours 
Bob —13 hours Mary — 9 hours © Sally - 10 hours 


1. Make a horizontal bar graph showing the facts in the above 
chart. Arrange the bars with the longest on top and the shortest 
on the bottom. If you can get cross-ruled paper, you can make 
a more accurate graph. Ordinary paper, however, may be used if 
you use your ruler to draw straight lines. In planning for your 
graph, think about the following questions. 

@ What title will be satisfactory? 

@ How much space will I need for the title? 

@ How many bars will I need? 

@ How wide should the bars be so that they will show up plainly? 


@ How much space should there be between the bars to make 
them stand out clearly? 


@ How much space should I allow to the right of the names for 
the scale? 


@ How should I label my scale? 


Deciding upon the scale is very important. For this graph, you 
might allow 1’ for each 4 hours. To represent 13 hours you will 
need a bar a little longer than 3 x 1’. Why? Will the following 
scale be satisfactory for your graph? Why? 


O + 8 12 16 


2. Make a second bar graph using the following data about 
the number of books. read by certain pupils: 


Jeanne — 29 books Larry —21 books Betty —32 books 
James — 14 books Ray — 6 books Harry — 3 books 
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STOPPING DISTANCES 


a 
REACTION BRAKING 
TIME DISTANCE 


MILES PER HOUR _ 


80 FT. OR 
5 CAR LENGTHS 


128 FT. OR 
8 CAR LENGTHS 


196 FT. OR 
1.6 CAR LENGTHS 


|| 254 FT.oR 15.8 
CAR LENGTHS 


92's" 3 


How Quickly Can a Driver Stop? 


The bar graph on this page, based on figures of the National 
Safety Council, shows in car lengths and in feet the distance that 
an average driver requires to stop his car when road conditions 
are at their best. 


Use the information on the graph to answer these questions: 


1. At a speed of 30 miles an hour, about how many car lengths 
does a driver travel before he can apply his brakes? After he 
applies his brakes? 

2. At aspeed of 60 miles an hour, about how many car lengths 
does a driver travel before he can apply his brakes? After he 
applies his brakes? 

3. About how many more feet are required to stop a car 
traveling at 60 m.p.h. than one traveling at 30 m.p.h.? 


4. About how many times more feet are needed to stop a car 
at 30 m.p.h. than at 20 m.p.h.? At 50 m.p.h. than at 20 m.p.h.? 


5. What is meant by the reaction distance in the graph? 


6. Study the graph to find out why it is dangerous to drive 
with only a few feet between your car and the one in front of 
you. Why does the safe distance increase as speed increases? 
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Reading a Line Graph 


The line graph at the right below can be read easily if you 
follow these directions: 


@ Be sure you un- PUPIL ACCIDENTS IN ONE SCHOOL SYSTEM 
devsuandiho ae. DURING A TEN-YEAR STUDY 
tion you want to ACCIDENTS 
answer. For exam- 
300 | 
ple, ‘“‘How many 
accidents occurred 
during the ninth 250 | 
year of the study?” 
e@ Find the verti- 
cal line for the 
ninth year. Follow '!75/] 
this line up to the 459 | 
dot or _ point 
through which the 
graph line passes. 100 | 
@ Look at _ the 0 — — 
scale at the left PL S248 6™ 7-829 a0 
and estimate the YEARS 
number of accidents represented by the distance from the base 
line to the dot. You may wish to put the edge of your ruler on the 
dot in a horizontal position so that it extends across the vertical 
scale. This will help you make a more accurate estimate. 

1. What is your estimate of the number of accidents that oc- 
curred during the ninth year of the study? 

2. In which year did the greatest number of accidents occur? 
About how many accidents occurred in that year? 

3. In which year was the safety record best? About what was 
the difference between the number of accidents occurring in the 
best year and in the worst year? 

4. About how many fewer accidents occurred in the tenth year 
than in the ninth year? 

5. During which years did the number of accidents decrease? 
During which years did the number increase? How does the graph 
show a decrease? An increase? 
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Making a Line Graph 


As part of a weather unit in science, Dick kept a weather 
record of noonday temperatures for the first week in December. 
His record follows: 


leambeor 1 2 3 F GF EC F 


mporalire 35° YS° wg 359° 30° 49° 55° 


The type of information recorded by Dick can be shown clearly 
on a line graph. The partly completed graph at the left will help 


you to see how to make 
Zloon Toimprraliara. Qac./-7 
wae? : i : 


a line graph. 

Note that: 
e The spacing is care- 
fully planned. 


@ The title is short and 
to the point. 


e The graph has a la- 
beled scale at the left, 
and it has the dates at 
the bottom. 


@ The dot on line 1 
shows the answer to the 
question, ‘“‘What was the temperature at noon on December 1?” 


Copy the partly completed graph. Plot the points; that is, 
place dots on your graph as you answer the questions below. 


1. What was the temperature on December 2? 


2. What was the temperature on December 3? December 4? 
December 5? December 6? December 7? 


3. Now complete your graph by connecting the points with 
straight lines. 


4, Which day was coldest? Warmest? 
5. What kind of line is the graph line? 
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Estimated Elementary School Enrollment 1955-1960 


1955-1956 RRARR BABAR ARR Ai 29, 301,000 


1956-1957 NAN 30,052,000 


RR 
1957-1958 RRAL A AAA AA 
AAD AAA 


1958-1959 NA 


4 31,054,000 
/] 32,056,000 
a 


1959-1960 jf 33,559,000 
(Lach symbol represents 2imillion papl/s) | 


Reading a Picture Graph 
ee eee 

You may have seen graphs like the one above in books, news- 
papers, or magazines. Such a graph is a picture graph. 


The title of the graph shows what kinds of questions you can 
answer by reading the graph. You can read this picture graph 
by doing the following things. 


@ Find the row of pictures which answers your question. 
@ Find how many pictures are in the row. 


@ Determine how many pupils each picture represents. Then mul- 
tiply the number that each picture represents by the number of 
pictures shown in the row. (What do you think the part of a 
picture at the end of the top row represents?) 


Answer these questions by reading the graph: 


1. About how many elementary pupils are expected to be en- 
rolled in 1955-56? In 1959-60? 


2. How many more are éxpected in 1959-60 than in 1955-56? 


3. About how many more pupils are expected to be enrolled 
in 1959-60 than in 1956-57? 


4. In which school year is the greatest increase expected in 
the number of pupils enrolled? 
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INGHES INCHES 


ria 
di b 


nia 


AGE 6 AGES ion AGE 17 
Another Kind of Picture Graph 
1. What does the graph above show? Tell how to read it. What 


is the average height of girls at age 6? Of boys at age 6? 


2. About how tall is the 13-year-old girl? The 13- year-old 
boy? 


3. What is the difference in the heights of the 17-year-old 
boy and girl? 


4, About how many inches does the average boy grow between 
the ages of 6 and 17? The average girl? 


5. About how many inches does the average boy gain between 
the ages of 9 and 13? The average girl? 


6. At what ages is the average boy taller than the average 
girl? At what age is the average girl taller? 


‘Be 


Reading a Circle Graph 


Of every dollar spent by Americans who tour by motorcar, about 
29¢ is spent for food. The circle graph below represents $1.00. 
It is divided into parts to 
show about how much of 
each dollar spent by tourists 
is spent for each of the items 
named on the graph. 


Use the information from 
the graph to answer these 
questions: 

1. What is the most ex- 
pensive item for a tourist? 

2. For what item does he 
spend the smallest part of 
his dollar? 

8. About how many 
times more is spent for food 
than for entertainment? 


4. The amount of each 
dollar spent for lodging equals about what fraction of the dollar? 
The amount spent for food? For each of the other items? 


5. If the Jensens have a vacation budget of $250, about how 
much should they expect to spend for each item? 


< 


Making a Circle Graph 


Now that you know how to construct angles of different sizes, 
you can make a circle graph. 

At the left are the facts about the 

average number of hours per day that 


See 10 hours Susan spends in sleep, at school, and 
chool 6 hours in other activities. 
Other 


1. Make a circle graph to repre- 
sent these facts. You know that there 
are 360 degrees in the whole circle 
and 24 hours in the whole day. 


Activities 8 hours 


Step 1. Think how many degrees represent 1 hour. (360 + 24 = 
-15)~Since 1 hour = 15°, 10 hours = 150°. 

Step 2. Draw a circle and one radius. 

Step 3. Construct an angle of 150°, using the radius as one 
side and the center of the circle as the vertex. 


Step 4. Find the number of degrees that represent 6 hours. 
(6 X 15° = 90°). Construct an angle with the second side of the 
first angle as one side and the center of the circle as the vertex. 
Make the size of the angle 90°. 


Step 5. Find the number of degrees that represent 8 hours. 
(8 X 15° = 120°). Measure the remaining space in the circle. 
If it is 120°, your construction is correct. 

Step 6. Label each part of the circle with the name of the 
activity and the number of hours spent in the activity. 

2. What per cent of the circle represents the time spent in 
sleep? At school? In other activities? 

Make a circle graph to show each of the following: 

3. The seventh grade basketball team won 5 games, lost 3 
games, and tied 1 game. 

4. In the last five months 24 children were hurt in accidents 
as follows: in school, 8; on the playground, 12; on the way to 
or from school, 4. 


5. In 6 months a salesman sold new cars as follows: Jan., five; 
Feb., two; March, four; April, six; May, eight; June, five. 
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U.S. MEAT PRODUCTION U.S. MEAT CONSUMPTION 


BILLIONS OF POUNDS POUNDS PER CAPITA 


1950 1951 1952 1953 1954 1950 6195! 1952 1953 1954 


PER CAPITA MEAT SPENDING 1953 MEAT PACKERS EXPENSE DOLLAR 


LIVESTOCK, 


OTHER FARM ZINAXES 1.2¢ 
PRODUCTS 


S __| "NET EARNINGS 8¢ 


1930 1940 1945 1950 1953 


GEORGIA PEACH CROP AV. RETAIL PRICE OF MILK 
(E6T.) 24 - 


1+ GeGeeSeeg 3,300,000 
03 GeGeSGoeg 3, 312,000 ‘ 
oo Geeous 2,496,000 
3 OSSSSeSeeeE 3,975,000 


i950 Se @ 975,000 
(Each bushel basket equals 500,000 bushels of peaches) 1948 1949 1950 1951 1952 1953 


Reading Graphs of Various Kinds 


Study the graphs and answer these questions: 

1. What has been the general trend in meat production? How 
many pounds more meat were produced in 1954 than in 1950? 

2. What has been the trend in pounds of meat consumed per 
person since 1950? 

3. How much more per capita did we spend for meat in 1953 
than in 1945? 

4. How much of each expense dollar does the meat packer use 
to pay for livestock and other farm products? 

5. After 1950, what was Georgia’s best year in peach produc- 
tion? Her worst year? 

6. What per cent did milk prices increase from the low in 
1949 to the high in 1952? 
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Making Graphs of Various Kinds 


In checking his expense book for December, Jack learned that 
he had spent his money as follows: 


Movies $.90 Books $1.00 
Magazines $.35 Bus fare $ .90 
Gifts and contributions $.75 Refreshments $1.10 


1. Make a bar graph using the above information., Make your 
graph 14 spaces wide. Use a scale showing that each one of the 14 
spaces represents 10¢. 

The following table shows the per cent of national income 
spent for education during the period 1900-1950. 


Year 1900 1910 1920 1930 1940 1950 
Per cent 12% 14% 1.45% 3.2% 2.9% 2.5% 


2. Construct a line graph using the above information. Make 
your graph 7 spaces high. Use a vertical scale to represent per 
cents such as 0, .25, .50, 1.00. On the horizontal scale, let each 
space represent 10 years. 


3. In 1950 the total expenditure for public schools was about 
5 billion dollars. In the same year the nation spent about 44 
billion dollars for tobacco, 8 billion dollars for alcoholic beverages, 
and 2 billion dollars for admissions to amusements. Make a bar 
graph using the above information. 


4. Make a pictograph showing the number of boys and the num- 
ber of girls in your class. Let each picture represent 3 pupils. 


5. Make a circle graph of Jack’s spending during’ December. 
Use the information given for problem 1. You should convert the 
expenditure for each type of item to a per cent of the whole. 
Then find the number of degrees that each per cent represents. 


6. Make a circle graph showing how you used your income for 
one week. (Round each per cent to the nearest whole per cent.) 


You can see that the information shown on your graphs is not © 
as exact as that given to you in the charts from which you made 
your graphs. This fact does not lessen the usefulness of graphs. 
Quite often a general picture is the best way to present informa- 
tion to other persons quickly, and in a meaningful way. 
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AVERAGE GAIN IN HEIGHT AND WEIGHT 


POUNDS POUNDS 
INCHES BH pounos I incnes INCHES Bi pounos | incnes 


16 
15 


} 


- ©» © £ AAA DO © 


YEARS | 2 84567 8 9 10 Il 12 19 4 15 16 17 YEARS | 234 5678 9 low (213 415 lo I7 
Pairs of Graphs 


Comparisons are easily made from graphs such as those above. 
Each graph gives information about two things. One gives the 
average yearly gain in weight and height of boys from birth to 
age 17. The other gives similar facts about girls. The scale at the 
left of each graph represents either pounds or inches. 


1. What is the average gain in the weight of boys during the 
first year of life? How much more or less is this than the average 
gain in weight of girls? 


2. The greatest gain in weight for both boys and girls is during 
the first year. During what year is the next greatest gain for 
boys? For girls? 


3. During what year do boys gain least in height? Girls? 


4. In what years is the average gain in weight of girls greater 
than the average gain in weight of boys? 


5. In what years is the average gain in height of girls greater 
than the average gain in height of boys? 


6. Ask the other pupils a question about the graphs. 
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Review and Practice 


Find the answers for these questions or problems: 

1. When you divide a 90° angle into 5 equal angles, what will 
be the size of each angle? 

2. On a scale drawing % in. represents 6 ft. How many feet 
does 1 in. represent? 13 in.? 73 in.? 23 in.? 

3. On a map jz; inch represents 10 miles. What scale lengths 
would represent the following distances: 400 miles? 320 miles? 
880 miles? 2400 miles? 

4. Write the formula for finding the area of a parallelogram. 
A triangle. A circle. A trapezoid. 

5. Find the areas of parallelograms with the following di- 
mensions: Base ? ft., height $ ft. Base 4.6 mi., height 6.4 mi. 
Base 41”, height 12”. 

6. Find the areas of triangles with these dimensions: b = 16 
in, h=28in.; b=10}rd. h=20§ rd. 

7. Find the volume of a cube with 7 in. sides. With 13-ft. sides. 
With 12.5-yd. sides. 

8. What is the diameter of a circular hall if the circumference 
is 157 feet? What is the area? (Use z = 3.14.) 

9. The Carlsons drove from Boston to Atlanta, a distance of 
1106 mi., from Atlanta to Denver, which is 1446 mi., and then 
1194 miles to Los Angeles. From there they drove to Spokane, 
a distance of 1243 mi. What was the total mileage? © 

10. The Carlsons drove directly home to Boston from Spokane, 
a distance of 2830 miles. What was the difference in mileage 
between the trip to Spokane and the trip home? 

11. If the Carlsons had driven directly to Spokane and back, 
how far would they have traveled? 

12. At an average of 16 miles per gallon, how much gasoline 
did Mr. Carlson have to buy for the entire trip? 

13. Mr. Carlson paid an average of 29.5¢ per gallon for gaso- 
line. What was the total cost of the gas for the entire trip? 

14. At a discount of 25%, how much did Mrs. Lane pay for a 
sofa marked $275 and a lounge chair marked $110? 
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To Help You Remember Ry 


The page numbers following the questions, examples, and prob- 
lems tell you where to turn if you need help. 


» To think and talk about: 


1. Explain each of the kinds of graphs you have learned to 
read or make. (225-227, 229-237) 


2. Do graphs always show exact information? Why? (236) 
3. What are some important uses for graphs? (235) 


4. Explain what the vertex of an angle is, and illustrate how 
it is used in drawing, labeling, and reading an angle. (194, 196) 


5. Suppose that your gas meter showed that you had used 27 
CCF last month. The rate is as follows: first 8 CCF at $.16, next 
12 CCF at $.14, and next 20 CCF at $.13 per CCF. Tell how you 
would check the amount of the bill. (200) 


6. When a problem states the speed and time, what formula 
do you use to find the distance? (209) What formula shows you 
how to find the width of a room when you know the area and the 
length? (210) When you know the circumference of a circle, what 
formula tells you how to find the diameter? (216) 

7. Is the formula for finding the area of a parallelogram part 
of the formula for finding the area of a triangle? Why? (211- 
212) 
> To think about and write: 

1. 4.33 + 8.50 + 9.75 + 5.625 + 7.67 + 3.833 + 6.372 =? (118) 
* 2. Change the mixed decimals in example 1 to mixed numbers 
and add them. Some of the decimals have been rounded to the 
nearest hundredth or thousandth. (70, 153, 155) How do the sums 
for example 1 and example 2 compare? 

3. Find 40% of: 2; 8; 30; 49; 175; 210; 3500; 16,900. (156) 

4. A grocer bought 60 pounds of prunes. How much money will 
he receive for the prunes if he sells them at 29¢ a lb.? If he packs 
them 3 lb. to a bag and sells them for 79¢ a bag? If he sells 25 
lb. to one customer for 24¢ a lb. and sells the balance of the 
prunes for 29¢ a lb.? From which sales plan would he receive 
the most money? (85-87, 89) 
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Testing Yourself 


Find and check the answer for each example and problem: 


1. 2.7)15.93 144) $468 58) 2.03 374 $5362.80 
662 2450.75 


2. $24.50 693718 72 9.6 71 6038.29 
198 x25 = xb48 X75 15 725.00 
ae Se ~~ gg 4806.98 
3. 847,392 5675 = «9.625 45 90° 79.50 


—257 849 —383, —4875 —-—7.6 


4,72+28 58x32 48+33 54x62 14433 


5. An oil drum has a circumference of 7.85 ft. What is the 
radius? (Use 7 = 3.14.) 


6. Mr. Hammes has one sanding wheel with a diameter of 6 
in. and another with a diameter of 8 in. How many fewer sq. in. 
of sandpaper are needed to cover the smaller wheel than the 
larger one? (Use + = 3.14.) 


7. If your electric meter read 572 KWH at the first reading and 
723 KWH at the second reading, how much will your bill be at 3.8¢ 
per KWH for the first 100 KWH and 2.3¢ for all over 100 KWH? 


8. It is estimated that water stored behind McNary Dam on 
the Columbia River will be used to irrigate 244,000 acres of land. 
How many square miles of land will that be? 

9. Mr. Danly’s monthly take-home pay is $425. His budget 
allowance is 30% for food, 25% for payments on his home, 20% for 
clothing, and 5% for savings and investments. What per cent of 
Mr. Danly’s pay is used for these items together? What per cent 
is left for all other expenses? How much money is spent for each 
item? What is the total amount spent for these items? 

10. Last week Ruth spent 10 hours and 30 minutes playing out 
of doors. What was the average amount of time spent per day? 

11. In a recent year the United States farm crop was valued 
at $123 billion. If it increased $23 billion the following year, 
what was the per cent of increase? 

12. An airliner bound for Los Angeles left New York City at 
7 a.m. (EST). If the flight was completed in 123 hours, at what 
time (PST) did it arrive at its destination? 
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ES, — by! wh : 
Avoiding Accidents 
Have you ever thought of the amount of time and money that is 
lost because of falls, cuts, and scratches? Most such accidents 
could be avoided if we would all follow safety rules that we 
know. What safety rules are being followed in the picture above? 


The chart at the right 
shows facts gathered in a 
public school system 
about accidents. Answer 
these questions about 
them: 

1. What is the average 
number of days lost per 
accident involving falls? 
(Find the answer to the 
nearest tenth.) 


2. On the average, how many days were lost er accident of 
all types? (Find the answer to the nearest hundredth.) 


3. The number of accidents involving falls is) what per cent 
of the total number of accidents? | 


4. The number of accidents involving cuts and scratches is 
what per cent of the total? (To the nearest whole per cent.) 


5. What per cent of the total days lost were lost because of 
cuts and scratches? (To the nearest whole per cent.) 


6. What per cent of the days lost were lost because of falls? 
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Insurance against Loss by Fire 


Everyone takes a chance of loss of property or of personal in- 
jury. Such a chance is called a risk. There is always a risk that 
a house like the one in the 
picture may burn. If this 
house was destroyed by fire 
the loss would be $10,000, the 
value of the house. 


Suppose that each of 1000 
home owners has a_ house 
worth $10,000. If each agrees 


to pay $10 a year to an as- 
sociation, $10,000 will be col- 
lected each year. If only 1 of 
the 1000 homes burns in a 
year, the association will have 
enough to pay the loss. If 
none of the homes burn, the 
money can be used to build up a fund to pay for losses in the 
future when losses might be above the average. If this fund 
becomes larger than is necessary to pay possible losses, some of 
it may be returned to the home owners as dividends. 


The plan described above is an illustration of insurance. In- 
surance guards against risk because a small payment each year, 
called a premium, is substituted for the risk of a large loss. 


Each person who pays the required premium is given a written 
_agreement called a policy. Perhaps some pupil can bring a policy | 
to school to show the class. 

Answer these questions: 

1. Who pays the loss when there is no insurance? 

2. Who pays the loss when there is insurance? 

3. Where does an insurance company or association get its 
money? 

4. Does an insurance company help prevent houses from burn- 
ing down? How? 

5. If the house in the picture burned, the $10,000 loss would 
be equal to how many annual premiums of $10? 
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Other Kinds of Insurance 


There are many kinds of insurance. Insurance against damage 
by fire may be extended to coverage of damage by such causes as 
storms, hail, and explosion. This is called extended coverage. Some 
other kinds of insurance are: 


Life insurance, which pays a stated amount to the family of 
the insured in case of his death. 


Hospital insurance, which pays a definite amount if the insured 
goes to a hospital because of illness or injury. 


Health and Accident insurance, which pays the person insured 
a definite amount per week or per month when he is ill or has 
an accident resulting in personal injury. 


All kinds of insurance require the payment of premiums. 
Solve the following problems about the cost of insurance. 


1. A house is insured for a three-year period against damage 
by fire in the amount of $14,000 at a rate of $.75 per $100. What 
is the premium? (14,000 = 140 hundreds. 140 x $.75 = ?) 


2. Extended coverage on a house in the amount of $14,000 costs 
an additional rate of $.35 per $100 for a three-year period. What 
is the cost for three years? What is the cost per year? 


3. Health and accident insurance which pays $100 per month 
costs $1.50 per week. What is the cost per year? 


4. Hospital insurance premiums are sometimes deducted from 
the pay of workers at their request. What is the annual cost 
of hospital insurance which covers a worker and his family if 
the monthly deduction is $4.60? 


5. A life insurance policy which pays $5000 upon the death 
of the insured costs $122.25 a year. What would the total of 
the premiums be for 50 years? 

6. In problem 5, the premiums for 50 years amount to more 
than the amount of insurance. Why should anyone carry such 
insurance? (Suppose that the insured was the head of a family and 
died 5 years after taking out the policy.) 


7. Asecretary who had paid 22 monthly premiums of $2.50 each 
for hospitalization insurance received $263 toward a hospital bill. 
How much more was this than the premiums paid to the company? 
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The Value of Education 


Study the graphs on this page and then find the answers to the 


following questions: 


1. About what is the 
difference between the 
“annual earnings of 
the average male high 
school graduate and 
the 8th grade grad- 
uate in the 16-19 year 
group? In each of 
the other age groups? 


2. How much more 
is earned per year by 
the average man of 40 
who completed 3 years 
of high school than by 
an 8th grade graduate? 


EARNINGS AND EDUCATION (Men) 


5 Thousands of dollars 


SCHOOL YEARS COMPLETED 
(Nl Elementary 8) 


SOS Aigh School (3) 
igh School (4) 


AVERAREANNWL §16-(9 20-29 30-44 
EARNINGS YEARS YEARS YEARS 
AGE GROUPS 


3. The average annual earnings of 19-year-old girls who quit 
high school after 3 years are equal to about what fraction of the 
earnings of 19-year-old girls who graduated from high school? 


5 Lo LS 2.0 
GROUPS AVERAGE ANNUAL EARNINGS (Gocsonds ofdolars) 
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4, At 21, how much 
more is earned by the 
average girl who com- 
pleted 4 years of high 
school than by the girl 
who completed 2 years? 


5. The annual earn- 
ings of the average 8th 
grade girl graduate are 
equal to about what 
fraction of the earnings 


SCHOOL YEARS COMPLETED of the high school grad- 
_ perc || wate when both are in 
° High Sehool (4) the 16-19 year age 


group? In each of the 
other age groups? 
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Understanding the Value of Receipts 


Jack bought a bushel of apples from a farmer for a party at 
school. He will be repaid by the class treasurer. The farmer 
gave Jack a receipt as shown below. 


IN 
iN 
NY N 
» 
Ne 
IN 

R 


Yl 


CEE 


Ye 


t Y OOY UML fit, Mk 


araczarva: (EIRIA(S|URIE=P.R OOF) reaveanesrnaweaeckrearanreareie 


fy, 


ee AT) 


SAE a py IY ERASURE- PROOF) 


Look at the receipt and answer these questions: 

1. Who paid the money? Who received it? 

2. In what ways might Jack use the receipt? 

3. Why is the amount written both in words and in figures? 


4. The farmer filled out a stub as at 
5 ae ie ; 
the right. What value is it to him? LO tn 


Other forms of receipts are: 
e@ An invoice or bill marked ‘‘Paid”’ @ fack/ itlin 
and signed by the Joes receiving the 
money. Abi feet 
@ A cancelled check. Geo V4 g , Ws 


e A sales slip. 


5. Pretend that you are a class 
treasurer and that Grace Melby gave 


you $3.50 for some tickets. Give her a And db gle 
receipt for the money. 

6. What facts should a correctly written receipt show? 

7. Give some rules of good business involving receipts. 
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Ordering Goods by Mail 


Many persons order goods by mail. The order blank on this 
page is a sample to show you how to place an order. Notice that 


BLANK SEED CO. 


Fond du Lac, Wisconsin 


PAI, BOK ARE... 6c 
Hels80,. Mew. YOrk 0000060. o ccs. 


Price 
Per Unit 


Name of Item 


Aush BEANS 


Price 


|De-oil BEETS 


Total for items ordered 


Amount for tax” 


Postage (if not prepaid) 


Total amount enclosed 


PLEASE SEND CHECK OR MONEY ORDER. 
*ADD TAX ACCORDING TO RATE IN YOUR STATE. 


fo 


there are 5 
columns on 


the blank. 


1. Why is 
it necessary to 
write both 
the catalog 
number and 
the name of 
the item? 


2. What is 
written in the 
second _ col- 
umn? 

3. Whenare 
theamountsin 
columns 4 and 
5 the same? 


4, Find the 
total price of 
each item. 


5. What is 
the total for 
all...items....or-.. 
dered? 

6. Find the 
amount of tax 
at 3 cents on 
each dollar. 


7. What total amount should be enclosed if postage is prepaid? 

8. Why should Mr. Jones keep a copy of his order? 

9. Rule an order blank like the one above and fill it out for 
the following order: 1 #6L4524 rubber football @ $2.98; 1 #6H2243 
helmet @ $4.75; 6 46G4323 table tennis balls @ 10¢. 
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Sending Goods by Parcel Post 


Within certain limits of size and weight, unsealed packages 
containing merchandise or printed matter can be sent by parcel 
post. 


At the right is part 
of a chart showing par- 


PARCEL POST RATE CHART 


cel post rates from Chi- ZONES | ZONE | ZONE 
Oo ik SHIPPING WEIGHT GONE” : Not *) 38 3 

eit Ab . a | ee Set Ae (16 oz. equal 1 Ib.) Within Over 

weighing more than one Gago | Milas ql bales |ebdilas 

pound the post offices §|———W——_- 

counts a fraction of a ics = URE aes 


pound as a full pound 
and charges postage ac- 
cordingly. 


1. Pretend that you UT ee euightee: 
live 125 miles from Chi- see a 
cago and order an ar- - 102. to 11 Ibs. . 
ticle that weighs 5 lb. “1 02. to 13 Ibs. « 
7 oz. What should you - Loz, to 15 Ibs. 
allow for postage? Sena ice 

2. Pretend that you 18 ig Is. 
live 250 miles from Chi- pat ese 
cago and ordered a pair Piet ities: 


of roller skates with a 
shipping weight of 7 
lb. 5 oz. and a skate case that weighs 2 lb. 15 oz. How much 
postage should you allow? 


3. If you lived in zone 4, how much less postage should you 
allow for a nylon shirt weighing 12 oz. than for a heavier one 
weighing 1 lb. 2 oz.? 


4. A man living 310 miles from Chicago ordered pipe wrenches 
with the following weights: 1 Ib. 11 oz., 3 lb. 8 oz., 5 lb. 6 oz. 
How much must he allow for postage? 


5. A woman living in zone 3 placed an order for items with 
weights as follows: 1 pr. shoes, 1 lb. 9 oz., 1 pr. cowboy boots, 
1 Ib. 10 oz., and.1 pr. gloves, 6 oz. How much should she allow 
for postage? 
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Receiving aud Paying Interest. on Money 


1. Some banks pay $.02 each year for the use of each dollar 
deposited in a savings account. This payment is called interest. 
What per cent of a dollar is $.02 interest? 


@ The per cent of interest is called the rate of interest, or the 
rate. It represents the per cent paid for the use of money for 
1 year. The amount of money on which interest is paid is called 
the principal, meaning that it is the principal amount of money. 
The sum of the principal and the interest added at the end of the 
year is called amount. 


2. Sometimes banks pay interest each $225 principal 
6 months, on July 1 and on Jan. 1. Mr. x.02 rate es 
Kent receives 2% interest on his sav- $4.50 interest; 1 yr. 
ings of $225. How much interest should tf 
he receive at the end of 6 months? (Find 3 of $4.50 =? 
the interest for a year and divide it by 
2 as at the right.) $225.00 principal 

. +2.25 interest 
3. Mr. Kent left the interest to be 7 SNOUT 


credited (added) to his account. Find 
the amount of his savings. 

4. Some building and loan associations pay 3% interest on 
savings. Mr. Nelson received 3% on his savings of $350. What was 
the amount of interest and principal at the end of 6 months? 


5. A farmer borrowed $1150 at 4% interest for a period of 
6 months. How much was the interest for 6 months? 


6. Mr. Gordon borrowed $950 at the rate of 6%. Find the 
total he owed at the end of 1 year. (Remember, Mr. Gordon 
must pay the interest and also repay the principal.) 


\ 


Find the interest for each example below: 


Principal Rate Time ‘Principal Rate Time 
7. $300 1% 1 yr. 11. $12,000 2% 1’ yr. 
8. $500 3% 1 yr. 12. $150 45% 1 yy. 
9. $240 33% 6 mo. 13. $850 5% 1 yr. 
10. $11,500 4% 1 yr. 14. $460 32% 6 mo. 
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More about Finding Interest 
a eee Ee LUCLES! 


1. Mr. Dickson borrowed $300 for 2 years, paying interest at 
the rate of 5% per year. How much was the interest for 2 years? 2 2, vo 


The example for the problem shows 

you that the principal (p) is multi- 
plied by the rate (r) to find the in- 
terest (Z) for one year, and this is 
multiplied by the time (t) to find the 
interest for 2 years. The formula for 
finding the interest for a stated period 
of time is usually written: i = prt. 
@ Notice that the time must be expressed in years, 
or as a fraction of a year. In finding interest we 
think of a year as 12 months of 30 days each, or 
360 days. This makes it easier to find interest for a part of a 
year. Can you tell why? 


2. How much is the interest on $600 at 3% for 6 months? 
Explain how to find the answer. ($600 X .03 x —?) 


For each fractional part of a year given below, write the frac- 
tion of a year which is equal to it. (Example: 3 mo. = < yr.) 


38.2mo. 6mo. 5mo. 8mo. 9mo. 4 mo. 30 da. 
4. 90 da. 180 da. 300 da. 330da. 210 da. 270 da. 150 da. 


Use the interest formula to find the interest: 


Principal Rate Time Principal Rate Time 
B. $920 4% 1 yr. 10. $800 3% 6mo. 
6. $250 3% 4mo. 11. $140 21% 3mo. 
7. $3820 6% 90 da. 12, $180 14% 14 yr. 
8. $210 31% 120 da. 13. $640 5% 240 da. 
9. $850 3% 1 yr. 14. $750 6% 12 yr. 


Find the total amount to be repaid for each of examples 5 — 14. 
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Understanding the Profit Margin 


1. The manager of a school store bought notebooks at $.18 
and sold them for $.25 each. What was the difference between 
the selling price and the cost? 


Study the drawing above. It shows that the difference, $.07, 
is the profit margin or the margin on each notebook. 


Find the answer for each problem below. 


2. The manager paid $2.95 for woodcarving sets which he sold 
for $3.60. What was his margin? 

3. Colored art pencils cost the manager $21.60 per dozen sets. 
He sold them at $2.25 a set. What was his margin per set? 

4. Water-color boxes cost the manager $4.20 per dozen. He 
sold them at $.49 a box. What was his margin on each box? 

5. At a sale, scissors were sold for $1.35 per pair. They had 
cost $15.60 a dozen. What was the margin per dozen pair? 


6. What was the margin on a block print set purchased for 
$32.40 a dozen and sold at $3.95 each? 


7. Pencils which cost $5.76 a gross were sold at $.05 each. 


“What was the margin on each pencil sold? ~ 


8. Health books cost the store $1.60 each. What should be the 
selling price per book if the margin is to be 20% of the cost? 


9. If the margin on zipper ring binders is 12% of the cost at 
$24 per dozen, what is the selling price per binder? 


10. Jerry bought a package of art paper for $.92. If the store 
manager paid $.80 per package for the paper, what is the margin 
on a dozen packages? 


Now you have learned: 
€ Margin = selling price — cost. 
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Understanding Overhead and Net Profit 


At the right below is a statement of the operating expenses of 
a hardware store. The total cost of all operating expenses is 
called overhead. Overhead 
must be paid before the store- 
keeper can make a net pro- 
fit. Net profit, usually called 


Operating Expenses 
Selling expenses: ; 
Salesmen’s salaries $12,500 


TERE is LS ee Wavenacne 1,025 
: e ue ead is su tracte Delivery 3,700 
Boni cnaeem Total selling expense ] PRS 


1. What is the total of 
the selling expenses for the 
hardware store? The total of 


General expenses: 2 
Salaries and wages $12,000 


Office expenses 1,750 
9 5) 
the general expenses! Miscellaneous costs 1,925 
2. What is the total of all Depreciation 1,800 
the operating expenses? What Taxes 1,300 
is this amount called? Total general expense i 
3. The goods sold by the Morsltoverhead ? 


hardware store cost $99,000 
and were sold for $180,000. 
What was the margin? What was the profit? 


4, What per cent of the selling price was the margin? The over- 
head? The profit? 

5. What is the per cent of profit when the total income is 
$9725 and the profit is $2334? 

6. What is the profit when the selling price is $250, the cost 
is $132.50, and the overhead is $67.50? 


Now you have learned: 


© Profit = margin — overhead. 
© Per cent of profit = profit + selling price. 
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Understanding Profit and Loss 


You have learned that profit is found by subtracting the over- 
head from the margin. If the overhead is greater than the mar- 
gin, the goods are sold at a loss. Loss is the difference when the 
margin is subtracted from the overhead. 

1. A coat that cost $40 was sold at a special sale for $50. 
The overhead was $20. What was the margin? What was the 
profit or loss on the coat? (Study the diagram above.) 

2. A coat that cost $25.00 was sold for $27.50. The overhead 
was $5.00. What was the profit or loss? 

3. A suit that cost $27.50 was sold for $44.50. The overhead 
was $12.06. What was the profit or loss? 

4. A store owner paid $6.46 for a fountain pen which sold for 
$9.50. His overhead was 20% of the selling price. What was the 
profit? The profit was what per cent of the selling price? 

5. Neckties which cost a storekeeper $1.39 were put on sale 
for $1.50. Overhead was estimated at $.20 per tie. What was the 
profit or loss? The profit or loss was what per cent of the selling 
price? 

6. The profit on a football amounted to $.81. This profit was 
what per cent of the selling price of $6.75? 

7. The overhead in a jewelry store was 30% of sales. A watch 
which cost $60.00 was sold for $80. What was the profit or loss? 

8. A grocery store made a profit of only 23% on sales. If the 
sales for a week were $18,250, what was the profit? 

9. A florist bought some plants for $1.25 and sold them for 
$2.25. Overhead was 24% of sales. What was his profit or loss? 


Now you have learned: 
© Loss = overhead — margin. 
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Problems to Solve 


1. Mr. Johnson had $550 in a bank which paid 2% interest. 
How much interest did his money earn in 6 months? 

2. A man borrowed $150 for 1 year at 4% interest. How much 
was the interest? What was the total owed at the end of the year? 


3. A man borrowed $6000 at 44% to buy a home. How much 
per month was the interest? 

4. Aman who borrowed $7500 at 5% paid the interest and $500 
on the principal at the end of the first year. How much did he 
pay in all at that time? 

5. A U.S. Savings Bond which sells for $18.75 is worth $25 in 
10 years. How much does it increase in value? The increase in 
value is what per cent of the purchase price? 

6. Mrs. Duncan made a profit of $1.75 on a handbag which 
she sold for $8.75. What was the per cent of profit? 

7. A man who borrowed $11,000 to buy a home paid off 40% of 
the loan in 10 years. How much did he still owe? 

8. Bob bought a $56.90 bicycle on the installment plan, mak- 
ing a down payment of $5.69. The down payment was what per 
cent of the price of the bicycle? 

9. A carrying charge of $5.50 was added to the unpaid balance 
due on the bicycle after the down payment. Before he made any 
monthly payments, how much did Bob owe? 

10. The $5.50 carrying charge is what per cent of the balance 
unpaid after the down payment was made. (Find answer to near- 
est whole per cent.) 

11. Mrs. Duncan bought a refrigerator for $367.80. The dealer 
paid $190.00 for the refrigerator. What was his margin? 

12. The overhead for the refrigerator in problem 11 was $95.00. 
What was the profit? What per cent of the selling price was the 
profit? (Find the answer to the nearest tenth of a per cent.) 

13. A camera dealer sold out a supply of roll film for $.39 each. 
If the cost was $4.20 per dozen rolls plus $.84 overhead, what 
was the profit or loss per roll? 

14. A furniture store’s overhead was 30% of sales. Find the 
profit on a couch that cost $137.70, and sold for $229.50. 
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Review and Practice 
eich each bared sigh elt cuatianied 


Find the answers for the examples and problems below. 


1, 144 x $27.50 $100 — $68.75 — $1.98) $855.36 $98.50 
2. 36 = 2% of 60 49% of 6543 =? 54 = 75% of ? oe 
8.168x72 25x15 58K 3S 33x 7 14.80 
4, 98.75 9.67 8.9)4005 275X469 3.4)3363 “395 
B.19+48 = 27k+22 = 28 BL gh = 15 7 eB 
6 
7 
8 


- 100X 64 1.38+10 1000x .98 7+1000 1000 125 
- $3597.50 — $1899.89 48 X $6183.25 $1009.26 + 54 


- 7694836 5 hr. 25 min. 1 sq. mi. 40 A. 245 da. 
+5739849 x5 —120 A. +325 da. 


9. If you draw lines to divide a circle into 4 equal parts, how 
many degrees will there be in each of the angles around the 
center of the circle? What is the size of each angle when the circle 
is divided into 8 equal parts? 


10. The scale drawing of a room is 5 in. by 33 in. If the scale 
is’ to 1’, what are the dimensions of the room? 


11. Find in cu. ft. the capacity of a cubic tank with inside 
dimensions of 25 ft. 


12. Find the area of each figure: A triangle with 6-4 in: and-h~-- ~~ 


9 in. A trapezoid with base a 23 ft., base b 5 ft., and h 8 ft. A 
parallelogram with 6 143 yd. and h 43 yd. 


13. The store owner expects a profit of 6% of his total sales. 
How much profit could he expect on sales of $25,000? 


14, Mrs. Sandness bought a $249 refrigerator for $199. How 
much money did she save? What per cent of the regular price 
did she save? (Answer to the nearest whole per cent.) 


15. One year a total of $261,271,000 tax dollars was collected in 
Wisconsin, and $17,848,000 was collected in Nevada. Find the 
difference between the amounts collected. 
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To Help You Remember ai 


The page numbers following the questions and problems tell \ 
you where to turn if you need help. 


> To think and talk about: 
1. Discuss the value of receipts and cancelled checks. (245) 


2. Why do most property owners insure their property? What 
does extended coverage mean? (242-243) 

3. What is meant by the rate of interest? The principal? The 
amount? (248) 

4, Why do you think that interest rates are figured on a basis 
of 12 months of 30 days, or a 360-day year? (249) 

5. What is the interest formula? How would you apply it to 
find the interest on a loan of $200 at 43% for 2 years and 4 months? 
(248-249) 

6. Explain how you would find the profit or loss on the sale 
of an article that cost $50 and was sold for $75. The overhead 
was $10. (250-252) 

7. What expenses are included in overhead? (251) 

8. How is it possible for an insurance company to pay the 
tornado loss of $10,000 on a home when the owner has paid only 
one premium on his policy? (242) 
> To think about and write: 

Read each problem. Write the number of steps and the letter or 
letters to show the type of problem. Then solve the problem. 

1. Mr. Evans bought a house for $8700. He spent $3800 for re- 
pairs and improvements and then sold it for $15,000. What was 
his profit? (85-87, 89, 251) 

2. Tom mounted an equal number of his collection of 460 but- 
terflies in each of 5 cases. How many were in each case? (85) 

3. Karen had saved $22.75. She earned $5.60 and then spent 
4 of her money for bus fare to visit her grandparents. How much 
money did she have left? (89) 

4, Mr. Cramer borrowed $150 for 1 year at 5% interest. Find 
the total amount due at the end of the year. (86-87, 249) 
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Testing Yourself 
Find the answer for each example and problem below. 


L, 6.215 $5467.29 7383 . 17% 24.195 1802 
8.370 1835.67 3172 45% 98.216 4535 
4.667 756.89 5265 38% 67.198 1343 


2. 356 $5.98  $17900 8345 64.7233 96 
x624 437 x24 X1 5.9 X3.5 «12 


4x2 2x5) 32x8 44x22 25x48 73x 45 
» $3.75) $258.75 2.9)39.15 45)123677 + .186)4.65 15).9 
~.40+23 33+21 6123) 4222 102+14 73+ 20 


Da KR w 


732416 57% 8534 4.75 $920.50 66 142 
—252489 —38% —426; -1375 -84.59 —58i5 —47 


7. Jim’s uncle sent him 50 stamps from India. Jim sold 20 of 
them to friends. What per cent of the stamps did he sell? What 
per cent did he have left? 

8. Mr. Thomas sells jackets that cost him $5 for $7.50. His 
overhead is 20% of the selling price. What is his profit? 

9. How much interest will Mr. Sellin pay on a loan of $5000 
for 2 years at 4% interest? 

10. Ruth and her father drove 110.6 miles in 2 hours. At this 
rate, how long will it take them to drive 553 miles? 

11. What is the premium on an $8500 fire insurance policy when 
the rate is $.298 per $100 for a three-year period? 

12. At an interest rate of 3%, how much will Tom’s savings of 
$470 earn in 6 months? In 18 months? 

13. Mr. Miller pays $.216 per $100 on a three-year $20,000 fire 
insurance policy on his home. What is the premium? 

14. Fifteen years ago Gerry’s tuition and living expenses at a 
state university were $85 a month. Now these expenses for his 
younger brother Dan are $170 a month. What was the per cent 
of increase in expenses? 
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An Underground Garage 
epee Oe eNOS 


The picture above shows the entrance to the underground ga- 
rage in Grant Park, Chicago. The table below shows the rates 
charged for parking in this garage. 

1. The garage cost $8,300,000 Rates 
to build and has space for 2359 


ive: 40¢ 

(>) 

cars. What was the cost per space? Next 8 hr.  15¢ per hr. 

(Find the answer to nearest dol- 

, - ( 10th hr. 10¢ 

ar.) . Next 14 hr. 5¢ per hr. 
“hers eae expects ee Extra fée if parked by 

on the average each space will be attendant — 25¢ 


used by 3 different cars during 
each 24 hours. At this rate, how 
many cars per day would be parked in the garage? 


3. Park officials think that the garage will earn $1000 a day. 
At this rate, how much should it earn in a year? 


4. At $1000 a day, about how many years would it take to pay 
the $8,300,000 principal cost? (Disregard the interest.) 


5. How much will it cost to park a car for 24 hours? If the 
car is left for 24 hours, what is the cost per hour? 


6. If an attendant parks the car, find the cost for 3 hours. 
7. Find the average cost per hr. for a car parked 10 hours. 


8. At the end of 24 hours, the rates start over. How much 
will it cost to park for 36 hours? 


9. If a man leaves his car in the garage from 9:00 a.m. to 11:00 
p.m., how much must he pay in parking fees? 
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The Growth of a City 


The problems below are about the growth of a city. Solve the 
problems. Find each answer to the nearest whole number. 

1. The population of the city increased from 27,209 in 1940 
to 29,984 in 1950. How much did the population increase? 

2. In 1954 the population was estimated at 31,500. How much 
had the population increased over the 1950 population? 

3. By what per cent (to the nearest whole per cent) did the popu- 
lation increase between 1940 and 1950? Between 1950 and 1954? 

4. About 90% of the 31,500 persons living in the city in 1954 
were American born. About how many were American born? 

5. The area of the city is 6.1 square miles. What was the 
average number of persons per square mile in 1940? In 1950? 

6. If the average size of each family was 4 persons, about 
how many families made up the population in 1954? 

7. There were 6470 dwellings and 5179 home owners in the city. 
How many more dwellings than home owners were there in the 
city? 

g. A report showed that in 1950, 2320 families had incomes of 
$2000 or less, and 3950 families had incomes between $2000 and 
$3999. How many families had incomes of less than $4000? 

9. There are 640 acres to a square mile. How many acres are 
there in the area of the city? 

10. The city water works pumps an average of 1,600,000 gal- 
lons of water a day. How much water is pumped in a 31-day 
month? 

11. The 1950 census showed that about 67% of the persons in 
the city were 21 years of age or older. How many were less than 
21 years old? 

12. In 1950 about 48% of the persons under 21 years of age 
attended the city schools. About how many of these young people 
attended the city schools in 1950? 

13. The city plans to build a new recreation center which will 
cover 14,520 sq. yd. How many acres will it cover? 

14. If the recreation center is to be ina rectangular shape 100 yd. 
wide, how long will it be? 
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Making A Traffic Count 


Four pupils made a traffic count at the intersection of Johnson 
and Hickory streets. They gathered information as follows: 


Direction of Number of Cars 


Date Traffic 8:15-8:30 |11:30-11:45]1:00-1:15] 3:30-3:45 

May 1 North on Johnson 21 19 51 37 
South on Johnson 19 27 45 33 
East on Hickory 46 52 79 51 
West on Hickory 54 59 87 63 


1. How many cars entered the intersection during each of the 
15-minute periods? 

2. At this rate, how many cars would enter the intersection 
during each period in 5 days? 

3. How many more cars traveled on Hickory Street than on 
Johnson Street during the 15-minute period commencing at 8:15? 
At 11:30? At 1:00? At 3:30? 

4. How many times as heavy is the 8:15-8:30 traffic on Hickory 
Street as the 8:15-8:30 traffic on Johnson Street? 

5. About how many cars per minute entered the intersection 
of Johnson and Hickory streets during each of the fifteen-minute 
periods? (Find answers to the nearest whole number. ) 

6. What type of problem is each problem above? (See pages 
85, 89.) 

7. Explain the relationship between each problem and its ex- 
ample. (See page 85-87, 89.) 
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Toll Roads and Transportation 


Today many states are building toll roads, or turnpikes. Drivers 
of vehicles that travel on a toll road pay a fee for its use. After 
costs of operation and maintenance are paid, the balance of these 
fees is used to pay the cost of building the road. 

1. The New Jersey Turnpike is 118 miles long. It cost 225 
million dollars to build. The engineers estimated that it would 
carry 7,600,000 vehicles the first year. Actually it carried 
18,250,000 vehicles. How much too low was the estimate? 

_ 2. Find the average cost per mile of the New Jersey Turnpike. 


3. The number of vehicles carried the first year was what per 
cent of the estimate to the nearest whole per cent? 

4, The second year the New Jersey Turnpike carried 22,159,000 
vehicles. Find the increase in the number of vehicles carried the 
second. year_over the number carried the first_year. What was 
the per cent of increase to the nearest whole per cent? 

5. What is the cost of a 97-mi. trip at a fee of 1.7¢ per mi.? 

6. The Garden State Parkway in New Jersey is 165 miles long. 
The estimated cost was 285 million dollars. What was the esti- 
mated cost per mile? (Find answer to nearest dollar.) 

7. How much less per mile is the estimated cost of the Garden 
State Parkway than the cost of the New Jersey Turnpike? 

8. Trucks using the New York Thruway are expected to save 
3.3¢ per mile on gasoline, maintenance, and tires. How much 
will be saved on a 427-mile trip over the New York Thruway? 
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The International Amphitheatre 


The International Amphitheatre, located in Chicago, is a large 
building containing areas for exhibits and for meetings. The 
older section (530 ft. long and 300 ft. wide) was built in 1934. The 
annex (600 ft. long and 300 ft. wide) was completed in 1954. 


The Amphitheatre is most famous as the place where the Inter- 
national Livestock Show is held in the fall of each year. The 
national conventions of both major political parties have been 
held there. The Amphitheatre seats 8000 persons, and temporary 
seats for 4000 more can be placed on the main floor. 

1. What is the area in square feet of the new annex? 

2. What is the area in sq. ft. of the older section? 

3. The older section has a second floor with about 96,000 sq. 
ft. How many sq. ft. of space are in the whole Amphitheatre? 

4. How many fewer square feet of space are there in the annex 
than in the original building? 

5. How many persons can be seated in the Amphitheatre by 
using temporary seats on the main floor? 

6. How many years old is the older section? 

7. There is parking space for about 4000 cars near the Amphi- 
theatre. Including necessary aisles, each car requires about 330 
sq. ft. of space. How many sq. ft. are required for 4000 cars? 

8. At the International Livestock Show in 1954, the prize 
beef steer raised by an Iowa farm girl sold for $16,650. He weighed 
1110 lb. What was the price per pound? 
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The American Public 


The graphs above show facts about various groups of Americans. 
Use these facts as you answer the questions which follow. 


1. If the 1954 population of the United States was about 
162,000,000, about how many persons were unemployed that year? 

2. Using the 1954 population estimate, find how many persons 
were in the group of retired and dependent persons. 


3. According to the 1950 census, the United States population 
21 years old and older was 97,403,307. If 62% of these voted in 
the 1952 election, how many votes were cast? 


4. Why do you think that only 62% of the persons of voting 
age actually voted in the 1952 election? 

5. How many persons age 21 and over in 1950 paid income tax? 

6. What per cent of citizens age 18 and over have had mil- 
itary experience? 


7. Census figures showed that in 1950, 36% of the people lived 
in rural areas or in small towns and the rest in cities. What per 
cent lived in cities? 


8. Twelve out of every 100 adults paid income tax in 1940. 
What per cent of adults paid no income tax in that year? 

9. In 1950, 62 of every 100 adults paid income tax. What 
per cent did not pay income tax in 1950? 


10. It is estimated that about 43% of Americans live in rented 
living quarters. About how many Americans lived in rented 
living quarters in 1954? 
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Working Time Required to Buy Necessities 


The table below shows the estimated number of hours or min- 
utes of work required to buy certain necessities in 1914, in 1929, 
and in 1954. Use the information in the table as you find the 
answers for the questions which follow. 


Prices ““Now” and ‘“Then”’ in Terms of Hours of Work 


1914 1929 1954 
Eggs (1 doz.) 1 hr. 26 min. 46 min. 19 min. 
Bread (1 Ib.) 17 min. 10 min. 6 min. 
Milk (1 qt.) 24 min. 15 min. 7 min. 
Round steak (1 Ib.) lhr. 2 min. 46 min. 31 min. 


Dress (cotton) 4 hr. 43 min.| 3 hr. 31 min.| 2 hr. 12 min. 
Suit (men’s worsted) 75 hr. 7 min.|33 hr. 23 min.|24 hr. 52 min. 
Shirt (cotton, men’s) 3 hr. 52 min.| 2 hr. 32 min.| 2 hr. 11 min. 


1. How many minutes did a person have to work in 1914 to buy 
a dozen eggs? A pound of round steak? A shirt? A cotton dress? 


2. How much longer did a man have to work in 1914 than in 
1929 to buy a pound of round steak? 


3. How many hours and minutes of work were necessary in 
1954 to earn the money needed to buy 14 qt. of milk? 


4, How much longer did a man have to work in 1914 than in 
1954 to buy 3 loaves of bread? 


5. About how many quarts of milk could be bought in 1954 for 
the same working time required to buy 1 qt. of milk in 1929? 


6. How long did a person have to work in 1914 to buy a dozen 
eggs, a 1-pound loaf of bread, and a quart of milk? 


7. How long did a person have to work in 1929 to buy the 
same items listed in problem 6? In 1954? 


8. How many minutes of work were required to buy 3 pounds 
of round steak in 1914? In 1929? In 1954? 


9. About how many cotton dresses could have been bought for 
the price of one man’s suit in 1914? In 1929? In 1954? 


10. Do you think it is easier to make a living today than it 
was in 1914? Give reasons for your answer. 
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Production of Certain Food Products 


The table below shows the total 1952 production of certain 
food products by the 10 leading producer countries. Answer the 
questions which follow, using facts from the table as necessary. 


1. How many periods are 


Food Productionby tesa there in each number in the 


9 
product ing producer countries ‘Ie! 
Butter 2,459,000 tons 2. Which numbers in the 
Cheese 1.780.000 tons table are rounded to the near- 


est thousand? To the near- 


Meal 225729000 HENS est ten-thousand? To the 
Milk 31,015,000,000 gal. aaah 

nearest million? To the near- 
Wheat 5,300,000,000 bu. 


est hundred-million? 

3. How many tons of but- 
ter and cheese together were produced by the 10 leading pro- 
ducer countries? 

4, How many pounds of butter were produced by the 10 lead- 
ing producer countries? 

5. The U.S. alone produces 601,000 tons of butter. What per 
cent of the butter produced by the 10 leading producer countries 
comes from the U.S.? (Find answer to nearest whole per cent.) 

6. The three highest producers of cheese were U.S., 597,000 
tons; Italy, 287,000 tons; France, 286,000 tons. How many tons 
of cheese are produced by these three countries together? 


7. The U.S. produced 10,666,000 tons of meat and Argentina 


- produced 2,498,000 tons. How many more tons of meat were pro- 


duced by the U.S. than by Argentina? 


8. The U.S. produced 1,299,000,000 bushels of wheat in 1952. 
This was equal to about what fraction of the total wheat pro- 
duction of the 10 leading producer countries? (Round numbers 
to hundred millions and then find the approximate fraction.) 

9. Canada produced a little more than half as much wheat as 
the 1,299,000,000 bushels produced in the U.S. About how many 
bushels of wheat were produced by Canada? 

-10. A bushel of wheat weighs 60 pounds. How many tons of 
wheat were produced by the 10 leading producer countries? 
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The United States and World Transportation 
ee  EFanSpOrtarion 


The table below gives the total tonnage of merchant vessels for: 
the 10 leading countries of the world in a recent year. Each 
figure indicates millions of tons capacity for ships of 100 tons 
or more. 


1. What was the total tonnage of merchant vessels for the 5 
leading nations? 


2. What was the total tonnage for the other 5 nations? 


3. What was the total tonnage of merchant vessels for all 10 
nations? 


4. The tonnage of merchant vessels for the U.S.S.R. was what 
per cent of that for the U.S., to the nearest whole per cent? 


5. World production of passenger cars by the 10 leading pro- 
ducers was 5,925,000 in a recent year. The U.S. alone produced 
4,321,000 of these. What per cent was produced in the U.S.? 
(Find answer to nearest tenth of a per cent.) 

6. Airlines in the U.S. in a recent year flew 1,295,000,000 
passenger miles a month. Airlines in 9 of the 10 leading nations 
of the world (U.S.S.R. excluded) flew 1,748,000,000 passenger 
miles a month. How many passenger miles per month were flown 
by airlines in the 8 nations other than the U.S.? 

7. The railroads of the 9 leading nations (exclusive of U.S.S.R.) 
carried a monthly average of about 346.1 million tons of freight 
in a recent year. The U.S. railroads alone carried 219.7 million 
tons. What per cent of all the freight was hauled by USS. rail- 
roads? (Find answer to nearest whole per cent.) 


8. The railway mileage of North America in 1950 was 270,329 


miles and in Europe it was 262,198 miles. What was the total - 


railway mileage on these two continents in 1950? 


The United States and Mineral Production 


The United States is the largest single producer in the world 
of minerals listed in the table below. Use the facts in the table 
as you answer the questions which follow. 


Mineral U.S. Production Production by the 10 Leading 
in 1952 Producer Nations in 1952 
Coal 504,000,000 tons 1,566,000,000 tons 
Copper 1,005,000 tons 3,142,000 tons 
Iron Ore 109,100,000 tons 271,800,000 tons 
Lead 532,000 tons 1,780,000 tons 
Petroleum 2,247 000,000 barrels 4,200,000,000 barrels 


1. Which one of the minerals other than petroleum was pro- 
duced in the largest quantity in the U. S.? 

2. How many more tons of coal than of iron ore were mined 
by the 10 leading producers? 

3. How much coal was produced by the leading producers 
other than the United States? 

4. The iron ore produced by France was 44,800,000 tons; 
U.S.S.R., 44,000,000 tons; Sweden, 18,600,000 tons. How much 
more or less did they produce together than the United States 
produced alone? 

5. How many tons of lead were produced by the leading coun- 
tries other than the United States? 

6. What per cent of the world copper production in 1952 was 
credited to the U.S.? (Find answer to nearest whole per cent.) 

7. What was the total number of tons of coal, copper, iron 
ore, and lead produced by the 10 leading producer nations? 

8. Venezuela with a production of 660,000,000 barrels of 
petroleum was the second largest producer. How many more bar- 
rels of petroleum were produced in the U.S. than in Venezuela? 


9. In one year the U.S.S.R. produced 2,750,000 tons of man- 
ganese ore. The U.S. produced 102,000 tons. How many fewer tons 
of manganese were produced in the U.S. than in the U.S.S.R.? 
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Using Arithmetic to Help Us Understand Our Earth 


The earth’s surface contains many elevations and many depres- 
sions. The highest elevation and the lowest depression are shown 
in the picture above. Both elevations and depressions are measured 
from sea level. Answer the following questions about the earth 
and its atmosphere, or air. 

1. What is the height of Mt. Everest in miles? (Find answer 
to two decimal places.) 

2. What is the depth of Challenger Depth in miles? (Find 
answer to two decimal places.) 

3. What is the distance in feet between the lowest and high- 
est points on the earth’s surface? 

4. The distance around the earth at the equator is about 
24,902 miles. A degree is 345 of a circle. What is the length of 
a degree at the equator? (Find answer in whole miles.) 

5. At the rate of 300 miles a day, about how many days would 
it take to make a journey around the earth at the equator? 

6. The land surface of the earth is 56,468,400 sq. mi. The water 
surface is 140,481,900 sq. mi. What is the total area? 

7. About ¢ of the earth’s atmosphere is oxygen and 3 is nitrogen. 
What per cent of the atmosphere is made up of these two gases? 

8. How many times as much nitrogen as oxygen is there in the 
earth’s atmosphere? 

9. The dense rock shell, or outer crust, of the earth is estimated 
to be about 600 miles thick. What is its thickness in feet? 
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Using Arithmetic to Help Us Understand Our Solar System 


Our solar system consists of the sun and 9 planets which re- 
volve about the sun. The chart below shows the approximate dia- 
meter of each of the planets. Use information from the chart 
as you solve the following problems. 


1. Which planet is smallest? Largest? What is the difference 
between the diameter of the smallest and of the largest planet? 


2. The diameter of Jupiter is about how many times the dia- 
meter of Earth? (Find answer to nearest whole number.) 


3. If you cut a circle with a diameter of 1 inch to represent 
Earth and you want to cut a circle to the same scale to represent 
Mars, about what diameter should you use? 

4. Using the scale in problem 3, about what would be the dia- 
meter of a circle representing Uranus? Jupiter? Mercury? 


5. The sun’s diameter is 865,390 miles. How many times 
greater is this than the diameter of Earth? (Find answer to 
nearest whole number.) 

6. Mercury is about 36 million miles from the sun, and Earth 
”% is about 93 million miles from the sun. How much closer to the 
~ sun is Mercury than Earth? 


7. Pluto is about 39.4 times as far away from the sun as is 
Earth. About how far from the sun is Pluto? 


8. When the moon is closest to Earth it is 221,463 miles away. 
At 5,000 miles an hour, how long would a journey to the moon 
take? (Find answer to nearest tenth of an hour.) 


9. At a speed of 5,000 miles an hour how long would it take to 
reach the moon when it is at its greatest distance from Earth, 
252,710 miles? (Find answer to nearest tenth of an hour.) 
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A Look to the Future 


The American Management Association at its meeting in June, 
1954, made certain predictions about what the world will be 
like by 1977. These predictions are shown at the right below. 
Use the information in the 
chart as you solve the 
following problems. 

1. How many years into 
the future were members of 
the association looking? 

2. The 1954 population 
of the U.S. was estimated 
at 162 million. What should 
it be in 1977? 

3. The population of the 
U.S. in 1977 should be what 
per cent of the population 
in 1954? 

4. By how many million 
is the population of Latin 
America expected to in- 
crease by 1977? 

5. How many times more people will be living in Latin America 
in 1977 than in 1954? (Find answer to nearest hundredth.) 


6. What should the U.S. gross national product be in 1977? 


7. The U.S. gross national product for 1954 is what fraction 
of the estimated gross national product for 1977? 

8. The 1977 gross national product of Latin America will be 
how many times greater than its 1954 gross national product? 
(Find the answer to the nearest hundredth.) 

9. The gross national product of Latin America for 1954 is 
what per cent of that estimated for 1977? (Find answer to nearest 
whole per cent.) 

10. Between 1954 and 1977 the per cent of increase of the pop- 
ulation in Canada will be how much greater than the per cent of 
increase of the population in the U.S.? 
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Review and Practice 
1. Write these common fractions and mixed numbers as deci- 
mal fractions or mixed decimals and then as per cents: 


1 3 1 35 2 a 1 
lq 4 3 1000 3 lig 25 


Ne 


. Write these per cents as decimal fractions or mixed deci- 
mals and then as common fractions or mixed numbers: 


90% 25% 334% 120% 75% 5% 250% 125% 
Find the answers for these examples and problems: 

3. 373% of 9872 =? 89 = 2% of 267 46 = 168% of ? 
4. 44x 22 18+21 9853 64+83 55 X 275 844 3% 


5. What would your gas bill amount to if you had used 15CCF 
at 22¢ for the first 10 CCF and 19¢ for the next 10 CCF? 


6. Find the amount of an electric bill for 140 KWH when the 
rate is 3.8¢ for the first 100 KWH and 2.3¢ for the next 50 KWH. 


7. Mr. Bell borrowed $4800 at 6% for 5 years. How much in- 
terest did he pay in 9 months? In 3 years? In 5 years? 


8. Mr. Graham has $13,000 fire insurance on his home at 
a rate of $.378 per $100 for 3 years. He also has extended coverage 
for the same amount at a rate of $.256 per $100 for 3 years. Find 
the total cost for the three-year period. 


9. Mr. May paid $750 for a Government Savings Bond, for 
which he received $1000 after 10 years. How much interest did 
the bond earn? The interest was what per cent of the cost? 


10. John deposited $200 in a savings account at the bank. If 
the rate of interest was 2%, how much did John receive on his 
savings at the end of 6 months? If John then put another $100 
in his account, how much interest did he receive at the end of 
the second 6 months? 


i) 


11. Mr. Callow used 80 liters of gasoline on a trip in Germany. 
How many gallons of gasoline did he use? 


12. If Mr. Callow averaged 17.5 miles per gallon, how many 
miles did he drive? How many kilometers did he drive? 
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To Help You Remember ait 


The page numbers following the questions and problems show 
you where to turn if you need help. 
> To think and talk about: 

1. Discuss the value of an education in relation to your future 
earnings. (244) 

2. What are some reasons for ordering goods by mail? When 
you order from a newspaper advertisement or a catalog, what must 
you be sure to state? Would you enclose cash? Why? (246) 

3. Explain why rounding large numbers makes it easy to work 
with them. What is the general rule for rounding numbers? (10- 
12, 124, 167) 

4, What kind of graph would you use to show the following 
absentee record for one week for a school with an enrollment of 
900 pupils: Mon. 35, Tues. 31, Wed. 27, Thurs. 22, Fri. 20? 
What was the average number of absentees per day? (229-230) 

5. Explain how to construct, label, read, and measure various 
kinds of angles. (193-196) 

6. Discuss the use of formulas in solving problems. ($2-93, 
209-221) 

7. What does the sum of the addition example 8+ 6= 14 
become in each of these subtraction examples: 14 — 8 = 6, and 
14 — 6 = 8? What do the addends become? (18, 24) What does 
the product of the example 5 X 7 = 35 become in each of these 
division examples: 35 + 7 =5, and 35 + 5 = 7? What do the 
multiplicand and the multiplier become? (34, 50) 
> To think about and write: 

1. Round 29,871 and 125,413 to the nearest thousand. (10-11) 

Using the rounded numbers from problem 1, find these answers: 

2. What per cent is the first number of the second number? (165) 


3. The sum of the two numbers is what per cent of the secorid 
number? (152, 165) 

4, Find 25% of the first number. (156) 

5. If the first number is 8% of another number, what is the 
other number? (181-182) 


27) 


Testing Yourself 
Find the answer for each example and problem: 


1. 23,582,603 2105) $17808.30 $3875.98 96,482,310 


—19,703,510 x24 -+9,357,895 
2. 662% of 888 =? 16 = ?% of 80 27 = 623% of ? 
3. 1g = 2% 3 = 2% t= 2% $= 2% 
4. 32.6+ 100 .0385+10 7.9+1000 45 + 100 25.64 + 1000 
5. 84 = ? fraction of 96. Of 252? 45=20f? of? 
6.7+5; 8x58 62431 9%—4% 128x932 33 +84 


7. Linda bought a $2.95 scarf that was reduced to $2.36. How 
much did she save? By what per cent was the scarf reduced? 

8. Mr. Johnson pays $7.95 a sq. yd. for carpeting which he 
sells for $12.95 a sq. yd. If his overhead is 20% of the selling 
price, what will his profit be on the sale of 20 sq. yd. of this 
carpeting? 

9. A storekeeper allows 24% of his cost price for overhead. 
How much will the overhead be on a fan that costs him $15.75? 

10. What is the volume of a packing crate with these dimensions: 
length 8; ft., width 5 ft., and height 45 ft.? 

11. After estimating that he needed 95 gallons of gasoline, a 
pilot told the attendant to add the usual 20% for safety. How 
many gallons should the attendant put in the tank? 

12. The scale of a map is 1 inch to 25 miles. What is the distance 
between two towns that are 3.8 in. apart on the map? 


13. At a rate of 43%, what is the interest on a loan of $3500 
for 5 years? 


14. What is the circumference of a circular flower bed with a 
diameter of 21 ft.? What is the area? 


15. One-way airline fare between New York and Boston is 
$12.15. A round-trip ticket costs 5% less than two one-way tickets. 
What is the cost of a round-trip ticket? 
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Showing That You Understand Our Number System y 
Be prepared to discuss the questions and examples below. Use 
the references as necessary. 


1. What ten symbols are used to write decimal numbers? What 
seven symbols are used to write Roman numbers? (6, 13) 


2. What does each figure in the number 33,333.33 mean? (6, 7) 


3. Why is our number system called the decimal system? (6) 
Explain why the metric system is a decimal system. (140) Is the 
system of Roman numbers a decimal system? Why? (13) 


4, Why are the numbers 33,333 and 20,509 called five-place 
numbers? What kind of number is 100,000? Why? (6) 


5. Explain why the highest frequency of decimal units that can 
be represented in any place in the decimal system is nine. (6, 7) | 
| 


6. Give the frequency of each decimal unit in 69; in 803; in 
385.9; in 6852.475. For each number tell which unit has the 
highest frequency, and which unit has the lowest frequency. (7) 


7. For each of the numbers in exercise 6, name the unit of 
greatest value and that of least value. (7) 


8. Why is it ‘sometimes advantageous to round numbers? Ex- 
plain how you would round each of these numbers to the nearest 
ten: 521, 675, 8509, 2968, 332, 9995, 1,972,834, 394,520. Now 
round the same numbers to the nearest hundred. Which can you 
round to thousands? To hundred-thousands? Tell how. (10-12) 


9. Why do we often round decimal fractions or per cents? Ex- 
plain how you would round the following to the nearest hundredth: 
633 .875 .0833 666 .009 .0175 (10, 124, 167) 
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Showing How Well You Can Add and Subtract 


You add to find the total of two or more quantities. You sub- 
tract to find the difference between two quantities. The numbers 
representing the quantities may be integers, common or decimal 
fractions, mixed numbers, or mixed decimals. 

Find the answers for the examples and problems below: 

1. 2627 5318 $1265.00 6354 .09 8.125 

1436 9823 3189.35 4175 A5 625 (20, 70, 


2709 3415 1340.48 207% 98 875 118) 
3812 7924 2138.96 809% /6 7.483 


2. 4,238,475,000 275,043,680 $5912.50 900.833 (27, 
+3,896,354,000 —9,108,745 —946.98  —625.875 119) 


73 5844 505 172 6% 93 (70, 
+84 -—963 +591 —7i  — —42 72-73) 


Is wh 
(et) ees) 


i 4. During a three-day storm, 1.7 in. of rain fell the first day, 
.8 in. the second day, and 2.5 in. the third day. How much rain 
fell during the storm? (21, 118) 

5. Last year Barbara’s father earned $4880, her brother earned 
$3750, and her sister $2200. What were the total earnings of the 
family for the year? (21-22) 

6. Usually John spends 50% of his allowance for lunches, 20% 
for carfare, and 25% for entertainment. What per cent of his 
allowance does he spend for all these items? (151) 


7. Between 1858 and 1954 the number of cotton bales shipped 


many more bales were shipped in 1954 than in 1858? (27) 

8. Mr. Reed’s car had been driven 20,409.6 miles before he 
started on a trip, and 21,193.1 miles when he returned. How far 
had he driven on the trip? (26, 119) 

9. Mary weighs 1013 lb. Betty weighs 872 lb. How much more 
do they weigh together than their father, who weighs 175} Ib.? (69, 
72, 86) 

10. If David spends 78% of his monthly allowance for necessary 
items, and 16% for entertainment, what per cent will he have to 
use for other purposes? (86, 151) 


~-from Houston increased from 150,000 to 4,000,000 per year. How ~~ 


Showing How Well You Can Multiply 
ss Se ee ee eee 


You multiply to find the total of a stated number of equal quan- 
tities, or a fractional part or percentage of a quantity. Multi- 
plicands and multipliers may be integers, common fractions, 
mixed numbers, decimal fractions, or mixed decimals. 


Multiply: 
1.43 $19 68 301 189 $24.65 1,537,496 
Beano. Bae is 8 5 (35) 
2.32 48 29 49 97 203 350 $4200 93,472 
glare ig iI EY) ae BO) SG) 
3. 234 700 658 $30.50 92549 $84.75 
212 900 479 144 380  _ 6 09 (33) 
4.8Xi ¢X90 %x8 #x# 3x33 5ix3t (14- 
5. 24 x 183 453 x 108 98 x 593 178 x go 7) 
6. .7 3.9 48 69 $5437 035 2625 46167 
b waa “876 Ws 326.712 348: - Toes (an) 
Dae ae nian Fl gee ak Ny aa Baas (122) 
7.267 $25 398 52 3.12 875 9569 2.167 (123) 
S809 O67 316 24 24:39 O75) 10 


8. 10 X $4.95 100 x 7.833 1000 x $9.62 100 x 3.5 (128) 
Solve these problems: 


9. Each year about 700 young men enter the United States 
Military Academy at West Point and about 81% drop out the first 
year. About how many cadets leave school the first year? (156) 


10. Mark earns an average of $32.50 per month from his paper 
route. At this rate, how much will he earn in 12 months? (36-37) 


11. About 4 of China’s area of 3,850,000 square miles is suit- 
able for farming. What is the total area of farm land? (90, 156) 


12. If an automobile travels an average of 18.7 miles per gal- 
lon of gasoline, how far can it travel on 100 gallons? (128) 


13. Grover bought a suit originally priced at $29.50 at a 10% 
discount. How much did he pay for it? (161) 
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Showing How Well You Can Divide 


You divide to find the number of equal quantities in a stated 
amount or number, or the size of each equal quantity. Dividends 
and: divisors may be integers, common fractions, mixed numbers, 
decimal fractions, or mixed decimals. 


Find the answers for the examples and problems below: 

1. 776085 8)9977 38)76 15)100 76)608 19)175 (s1-57) 

2. 46)966 -75)910 +50) 3750 «= 25) 5125 +=: 12) 8316 (s8-59) 
xB, $1.25)$6.25  259)777 548) 4932-125) 12750000 (0) 
44,123 £5 25+ 20 +2 4i + 6 (77-80) 
5.15 =30f? 36=30f? 48=40f? 24 = 3% of? (a1) 
6. 25 = what per cent of 50, of 60, of 75, of 100, of 150? (165-166) 
7.6)3 12)48 45)135 27).81 4).76 9).108 (12) 
8. .03)6 .5)85 .16).96 .015)9 .14)84 .128)64 (125) 
9. $1.75)$7 1.6).64 3.6)1.8 12.5)10 $29.80)$149 (127) 
+10. $64.39+ 100 725+50 374+ 1000 249 + 300 (128) 

—=" 


. 11. Mr. Weber bought 120 acres of land for $9102. What was 
the cost per acre? (52, 60) 


12. Mr. Weber later sold # of his land for $7500. How much more 
per acre did he receive for it than he paid for it? (59, 90) 


13. Mr. Held made a $2.55 profit on a $12.75 handbag. The 
profit was what per cent of the selling price? (250-252) 


14. The grocer bought canned peaches at $4.80 per case of 24 
cans. He estimated that his overhead was $1.20 per case. If he 
sold the peaches at 30¢ a can, how much profit did he make on 
a case? (250-252) 


15. Mr. Billings borrowed $500 for one year at 6% interest. 
How much did he owe at the end of the year? (249) 
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Showing How Well You Can Use Measures 


Remember that you multiply to change larger units of measure 
to smaller units, and you divide to change smaller units to larger 


units. 
Find these answers: 


ih 16h yd.=?in. 48mi.=? ft. 960 A. =?sq. mi. (103, 110) 
2. 120 oz. =? lb. 10,000 lb. =?7T. 5Sbu.=? pk. (106-107) 
43, 60 doz. =? gro. 168hr.=?da. 5 da. 14 hr. = ? hr. (284) 
4. 3 meters = ? millimeters 5 kilometers = ? meters (140) 
5. 10 yards = ? meters 12 qt. =? liters (140-141) 


6. What is your age today in years, months, and days? (43) 


7. When it is 2 p.m. in San Francisco, what time is it in Den- 
ver? In Chicago? In New York City? (Standard time) (133) 

8. When 3” on a scale drawing represents 10’, find the scale 
lengths of these actual lengths: 50 ft., 75 ft., 120 ft., and 90 
ft. If the scale is }’’ to 5’, find the actual lengths of these scale 
lengths: 2”, 3’, 2”, 15”, 3%’’. (197-198) 

9. Ray watched television 1 hr. 15 min. on Saturday and 1 hr. 

30 min. on Sunday. What was the total for both days? (111) 

10. A train is scheduled to leave New York City at 4:30 p.m. 
(EST) and arrive in Chicago at 7:30 a.m. (CST) the next day. If 
2 it is 45 minutes late arriving in Chicago, how much time was 
used for the trip? (133-134) 

11. If a plane left Los Angeles at 6:15 a.m. (PST) and arrived 
in St. Louis at 1:30 p.m. (CST), how long did the flight take? 
(133, 135) 

12. Name -the units of measure for gas. For electricity. (199, 
201) 

13. Using a protractor, construct angles of 45°, 90°, 135°, and 
180°. If you do not have a protractor use your ruler to draw 
the angles, estimating their size. Tell what kind of angle each 
is and write its name below it. (193-196) 


Showing How Well You Can Use Per Cents 
Sa eer vents 


In some problems about per cent you must find the rate (per 
cent). In others, you must find either the percentage, or the base 
(whole quantity). (183) 

For each problem and example below decide what you are asked 
to find. Use the formulas to help 
you decide what to do to find the 
answer for that problem or ex- 
ample. Then find the answer. 

1. The daily attendance in a 
class of 25 pupils averages 96%. 
What was the average daily attendance? (156, 183) 

~ 2, Bob’s uncle knows that he can raise about 80% of the baby 
chicks he buys. He plans to have a flock of 200 chicks. How many 
baby chicks should he buy? (181-183) 


‘ 3. The price of a $45.00 bicycle was reduced 20%. What was 
the amount of the discount? (156, 161) 

' 4. A sign said, “Footballs reduced 25%—now $4.50.” What 
was the original price? (181-183) 

' 5. Mr. Nelson expected that 95% of his 1000 tomato plants 
would grow. How many plants did he expect to grow? (156, 183) 


: 6. On a Friday 336 of the 350 pupils in a school were present. 


Percentage = rate x base 
Rate = percentage ~ base 
Base = percentage + rate 


om] : 
x What per cent of the pupils were present? (165-167, 183) 
Fs 7%. Jim has a savings account of $750. It pays interest at the 
‘es .y) rate of 2%. Find the interest for a year. (248) 
VP + 8. Mr. Mosley borrowed $350 at 6%. What amount did he owe 
“<*_"= at the end of the year? (249) 


9. 30% of 90 =? 25% of 800 = ? 873% of 340 =? (156, 183) 

10. 16 = ?% of 48 35 = ?% of 350 50 = ?% of 300 (165-167, 183) 
11. 15 = 20% of? 50= 10% of ? 20 = 50% of ? (181-183) 

x 12. 40% of 500 =? 7 is ?% of 8 40 is ?% of 60 (156, 165, 183) 

13. 10 = 75% of ? 5% of 6=? 3 is 2% of 300 (156, 165, 181-183) 

V 14. .5=50% of? 5 is?% of 3 150% of 12 =? (156, 165, 181-183) 
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Showing How Well You Understand the Use of Formulas 


You have learned that formulas are like rules or recipes. They 
help you solve problems by telling you how to find the unknown 
quantity. Answer each of the following questions by writing and 
discussing the formula, or rule, which applies. Then make up 
and solve a problem which you can solve by using that formula. 


_ 1. If you know the length and width of a rectangle, how can 
you find the perimeter? The area? (108-109, 210) 


#2. If you know the perimeter of a square, how can you find 
the length of one side? (108) 


“43. If you know the area and the width of a rectangle, how 
can you find the length? (210) 


¥ 4, How do you find the area of a parallelogram? How would 
you find the perimeter? (108, 211) 


5. If you know one base of a trapezoid and the height, what 
else must you know before you can find the area? (213) 


6. How do you find the area of a triangle? (212) 


7. A rectangle and a triangle have the same base and height. 
How do they compare in area? (210, 212) 

8. If you know the diameter of a circle, how can you find the © 
circumference? The radius? The area? (215-217) 

9. What three dimensions must you know to find the volume of 
a rectangular solid? How do you find the volume? (219) 
¥10. If you know the base and the rate, how do you find the 
percentage? (156, 183) 
411. If you know the base and the percentage, how do you find 
the rate? (165, 183) 

12. If you know the principal, the rate of interest, and the 

time, how do you find the amount of interest? (248-249) 


13. Find the area of: a 15-in. square; a rectangle that is 83 
ft. long and 34 ft. wide; a triangle with a 2-ft. base and a height 
of 5 ft.; a trapezoid with bases of 18 yd. and 24 yd. and a height 
of 3 yd.; a circle with a diameter of 14 in. (210-212, 213, 217) 


14. Find the volume of a 36-ft. cube. (219-220) 
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Showing How Well You Understand the Use of Graphs 


A great deal of information can be presented quickly by means 
of a graph. Discuss the various kinds of graphs. (225-237) 


Study these graphs. Then answer the questions below. 


Bob's Record of Television Viewing 


Populations of 5 States 
NewYork ARRK ERK 


Calif. 


Illinois 


= | million persons 


SUN. MON. TUE. WED. THUR. FRI. SAT. 


1. If Janet receives an allowance of $5 a week, how much of 
it-will-she-use for each item in her budget? How much will she 
use for each item in 4 weeks? 

2. About how many hours did Bob view television each day? 
What was the total for the week? What was the average per day? 

3. Does the picture graph show the exact population for each 
state? From the graph, read the population of each state. 

4. What is the difference between the highest and the lowest 
temperature recorded for each day? What was the average of the 
highest daily temperatures? Of the lowest daily temperatures? 

5. Construct a graph showing facts you have gathered. Select 
the type of graph you think will best show your facts. 


280 


Showing How Well You Can Plan the Solving of Problems 


Review the problem-solving plan on page 145 and then solve 
these problems. Use formulas whenever they will help. (See 
Chapter 14.) 


1. The Mills family bought a $345 television set at a dis- 
count of 20% because it was a last year’s model. What was the 
sale price of the set? (87, 156, 161) 


2. Mrs. Davis bought 2 chairs for $39.50 each and a table for 
$19.75. What was their total cost? (87) 


3. In 1954, 63.5 million of the 159.5 million persons in the 
U.S. were employed. How many persons were not employed? 
About what per cent of the population was employed? (26, 165) 


4. At a sale Martha bought 2 dresses for $15 and 2 skirts for 
the price of one dress. What was the price of each skirt? (87) 


5. A radio shop sold a radio for $60. If the overhead was 
20% and the profit was 15% of the selling price, what was the 
cost? (86, 250) 

6. In 1950 the population of New York was 14,830,192; of 
California, 10,586,223; and of Pennsylvania, 10,498,012. The 
population of the U.S. was 150,697,361. Round the numbers to 
the nearest million and find what per cent the total population 
of the three states was of the population of the U.S. Find to the 
nearest whole per cent. (10-11, 86, 165, 167) 

7. In 1950 the population of Nevada was 160,083; of Wyoming, 
290,529; and of Delaware, 318,085. What is the difference be- 
tween the total population of these three states and the total 
population of New York, California, and Pennsylvania? (86) 

8. An aquarium is 3: ft. long, 23 ft. wide, and 23 ft. high. 
How many gallons will fill # of the tank? (1 cu. ft. = 73 gal.) 
(87, 219-220) 

9. Last month Robert earned $18 helping at his uncle’s shop. 
He bought a jacket for $6 and a camera for $4.50. What per cent 
of his money did he spend? (86, 165, 183) 

10. Julie’s father bought a lake lot that was shaped like a 
trapezoid. The bases were 75 ft. and 115 ft. and the depth was 
210 ft. What was the area of the lot? (213) 
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Testing Yourself in Computation 
Add: . 


1. 7459 6 72.8 = 603 123% $27.50 
9632 42 8.6 i 760 333% 9.75 
4865 5 7.4 £ 524. 64% 89 
6987 + 16.5 4 800 662% 15.00 
= a -_- ~~ a ers 6.48 

2. 8.375 $235.25 + 3 3 163 10.95 
5.167 379.50 83 5 3 92 .98 

Subtract: 

3. $390.00 4.1 a 4 652 = 8,375 125% 9482 

24.75 29 3 32 492 3.667 89% 469 

Multiply: 

4.$375 124 89 4333 2090 272 $298 

298 36 12 ° &75 667 24 2 73 


5. 10 x 98 1000 x .665 1007.75 101.375 100 x 24.5 
63X8 9X2 3X2 $x32 axes 14x52 
Divide: 

7. 6)89872 15)48615 $1.25)$50 3)165 7.5)405 4.8)24 
8. 275+100 18+10 49+1000 75.25+100 3+10 
9.3+2 73+3 _5§+ 3} 18 +2} 31+ 33 44.8 


Find the answers: 


10. 3yd.2ft.9in. 8 lb. 9 oz. 2T. 800 lb. 
+2 yd. & ft. Fin. —4l|b.15 oz. x3 
11. 5)9bu.3 pk. 2 qt. 24 hr. = ? fraction of 168 hr. 
12. 2 of 45 =? 18=zo0f? | 12 = ? fraction of 48? 
13. 16 = 2 of? 24 = ? fraction of 72? + of 75 =? 


14.9=?% of 45 8=?% of 4 25% of 36=? 150% of 10 =? 
15. 30% of 60 =? 10 = 50% of ? 25 = 25% of ? 12 = 662% of ? 
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Testing Yourself in Problem Solving 


Solve these problems: 

1. The Arrowrock Dam in Idaho was completed in 1915. For 
how many years has the dam been in operation? 

2. Five of the highest dams in the United States are: Grand 
Coulee Dam, 550 ft.; Hoover Dam, 726 ft.; Hungry Horse Dam, 
564 ft.; and Shasta Dam, 602 ft. Find their average height. 

3. Toasters that sold regularly for $22.50 were reduced 8% 
for an anniversary sale. What was the sale price? 

4. Mr. Loring bought a $375 television set, making a down 
payment of 20%. A carrying charge of 10% was added to the un- 
paid balance, and Mr. Loring will make monthly payments of 
$33. How long will it take him to pay for the set? 


5. A national television program begins at 6:30 p.m. CST. 
What time could you begin viewing the program if you lived in 
California? In Maine? In Colorado? 

6. Find the volume of a 12}-ft. ‘cubic tank. 


7. The basketball team at Steuben Junior High School won 11 
of the 15 games played during the season. What per cent of the 
games did it win? What per cent did it lose? 

8. Mrs. Strauss paid $2.49 for 3 pairs of socks. At this price, 
what would 5 pairs cost? 

9. A pocket-size book that sells for 25¢ can be bought at a 
discount of 12% if 36 copies are ordered at one time. How much 
will 36 books cost? 

10. The weather bureau reported the following rainfall during a 
three-day storm: 2.15 in., 3.2 in., and 1.43 in. What was the 
average rainfall per day? 

11. What is the area of a piece of land in the shape of a triangle 
with a base of 45 ft. and a height of 30 ft.? ‘ 

12. What is the circumference and area of a circular tray with 
a diameter of 15 inches? (Use 3.14 for 7.) 

13. Mr. Lehman divided 660 acres of land into 5-acre homesites. 
Each homesite was sold for $1650. What was the total amount 
received for the piece of land? 
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TABLES OF MEASURES . 


‘ / P 

Weight Y Counting 
16 oz. = 1 Ib. 12 = 1 doz. 
100 Ib. = 1 cwt. 12 doz. = 1 gro. 
9000 Ib. = 1 T. 20 = 1 score 
Liquid Measure Linear Measure 
3 tsp. = 1 tbs iin = 1 
16 tbs. = le 9 tt. 1 ya 
2 6 = 1 pt. 163 ft. | _ 
2 pt. = 1 at. BS yd.f i xd. 
4 qt. = 1 gal. 320 rd. | _ 1 veil 
304 gal. = 1 bbl 5280 ft.f 

Useful Equivalents 


1 cu. ft. water = 623 lb. 

1 cu. ft. = 73 gal. 

231 cu. in. = 1 gal. 

1 gal. water = about 85 lb. 
1 bu. wheat = 60 lb. 

1 bu. rye = 56 |b. 

1 bu. potatoes = 60 lb. 

1 bu. corn = 56 lb. 

1 bu. barley = 48 lb. 


1c. = 8 fluid oz. 
1 pt. = 16 fluid oz 
1 qt. = 32 fluid oz. 


Metric Measures of Length 


10 mm. = 1 cm. 


10 cm. = 1 dm. 
10 dm. =1m. 
10m. = 1 decameter 
10 decameters = 1 hm. 
10 hm. = 1 km. 
U.S. Money 
10 cents = 1 dime 
10 dimes (| _ 
100 an = 1 delle 
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Dry Measure 


? pt. = 1 qt. 
S qt. = | pk 
4 pk. = 1 bu. 


Square Measure 
144 sq. in. = 1 sq. ft. 
9 sq. ft. = 1 sq. yd. 


30} sq. yd. = 1 sq. rd. 


160 sq.rd.=1A. 
640 A. = 1 sq. mi. 
1 sq. mi. = 1 section 


Time Measure 


60 sec. = 1 min. 
60 min. = 1 hr. 
24 hr. = 1 da. 

7 da. = 1 wk. 
30 da. = 1 mo. 
52 wk. = 1 yr. 
365 da. 

12 a t= Ah 


366 da. = 1 leap year 
10 yr. = 1 decade 
100 yr. = 1 century 


Metric Measures of Capacity 


10 mil, = 1 dd. 

10 cl. = 1 dl. 

10 dl. =11. 

101. = 1 decaliter 
10 decaliter = 1 hl. 
10 hl. = 1 kl. 


Cubic Measure 
1728 cu. in. = 1 cu. ft. 


27 cu. ft. = 1 cu. yd. 


Addition 
checking, 19 
estimating answers, 23 
facts, 18 
fractions, common, 69-70 
fractions, decimal, 118 
large numbers, 22 
meaning of, 18-19 
mixed numbers, 70 
per cents, 151 
problems, 21, 23 
process, 19-20 
review, 274 
signs and terms, 18 

Accounts, 44-45 

Angles 
constructing, 196 
kinds, 193 
measuring, 1938, 195 
reading, 194 

Area 
circle, 217 
parallelogram, 211 
rectangle, 109 
square, 109 
trapezoid, 213 
triangle, 212 


Budgets, 158-59, 187 


Cancellation, 75, 77-81 
Checking 
addition, 19 
division, 53 
multiplication, 34, 37 
subtraction, 25 
Circles 
area, 217 
circumference, 214-15 
diameter, 214, 216 
meaning of, 214 
radius, 214, 216 
Cone, 137 


Index 


Cube, 137, 218 
Cylinder, 137 


Decimal numbers 
frequency in, 7 
integers, 66-67 
meaning of, 5-9, 117 
mixed decimals, 9, 117 
place values, 6-8 
reading and writing, 5-9 
review, 273 
rounding off, 10-12, 124, 167 
test, 16 

Denominate numbers 
problems, 105-12 

Depreciation, 185 

Division 
by 10, 100, 1000, 128 
checking, 53 
facts, 50 
four-place dividends, 59 
fractions, common, 77-80 
fractions, decimal, 124-28 
meaning of, 50, 52 
mixed decimals, 127 
mixed numbers, 78-80 

.. one-place divisors, 51, 53 
partial dividends, 58 
problems, 49, 52 
process, 51, 53-55, 57-60 
relation to multiplication, 50 
remainder in,'51, 67 
review, 276 
signs and terms, 50 
three-place dividends, 51, 57-58 
three-place divisors, 60 
trial quotients, 54-55, 57, 59 
true quotients, 54-55, 57, 59 
two-place divisors, 54-55, 57-59 
uneven, 51, 53, 55, 67 


Electricity, measuring, 201-04 
Estimating answers, 23, 28, 94 
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Formulas 
area 
circle, 217 
parallelogram, 211 
rectangle, 92, 109, 210 
square, 109 
trapezoid, 213 
triangle, 212 
circumference of circle, 215 
diameter of circle, 216 
interest, 249 
loss, 252 
margin, 250 
meaning of, 92, 209 
number, price, cost, 92 
overhead, 251 
per cent, percentage, base, 183 
profit, 251 
radius of circle, 216 
review, 279 
time, speed, distance, 92, 209 
time, wages, earnings, 92 
volume, 218-21 
Fractions, common 
addition, 69-70 
changing terms, 68 
decimal equivalents, 124, 154-55 
division, 77-80 
equal, 68 
fractional parts, 65-66, 90, 156, 
165 
improper, 66-67 
least common denominator, 68,72 
like, 68 
lowest terms, 68 
meaning of, 65-67 
mixed numbers, 66-67 
multiplication, 74-75 
per cent equivalents, 154-55 
problems, 71, 76 
proper, 66-67 
simplest form, 69 
subtraction, 72-73 
terms, 65, 68 
three kinds of problems, 90 
unlike, 68 
whole quantity, 65, 81, 90 
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Fractions, decimal 

addition, 118 

division, 124-28 

division by 10, 100, 1000, 128 

equivalents 
common fraction, 124, 154-55 
per cent, 153-55 

meaning of, 7-9, 117 

mixed decimals, 117 

multiplication, 121-23 

multiplication by 10, 100, 1000, 
128 

problems, 120 

rounding, 124 

subtraction, 119 


Gas, measuring, 199-200 
Graphs 
bar, 225-28, 235, 237, 244 
circle, 233-35 
line, 229-30, 235 
making, 227, 230, 234, 236 
pairs, 237 
picture, 231-32, 235 
reading, 225-26, 228-29, 231-33, 
235, 237, 244 
review, 280 


Hemisphere, 137 


Installment buying, 175-76 
Insurance, 242-43 
Integers, 66-67, 117 
Interest, 248-49 


Least common denominator, 68, 72 
Lines, 136 : 
Loss, 252-53 


Mail order, 246 
Making change, 42 
Margin, 250-53 
Measures 
cubic, 218-20, 284. 
dry, 107, 284 
linear, 103-05, 138, 140, 142, 284 
liquid, 107, 141, 284 


Measures (continued) 
metric, 140-41, 284 
review, 277 
square, 110, 284 
standard units, 101-02 
tables, 284 
weight, 106, 284 

Metric measures, 140-41 

Mixed decimals 
addition, 118 
division, 124-28 
meaning of, 117 
multiplication, 121-23 
problems, 129 
subtraction, 119 

Mixed numbers 
addition, 70 
division, 78-80 
multiplication, 74-75 
problems, 70-71, 73, 76, 78-81 
subtraction, 73 

Multiplication 
by 10, 100, 1000, 128 
checking, 34, 37 
facts, 34 
fractions, common, 74-75 
fractions, decimal, 121-23 
meaning of, 34-36 
mixed numbers, 74-75, 121-23 
partial products, 37 
problems, 36, 39 
problems, 36, 39 
process, 35, 37, 39 
relation to addition, 34 
review, 275 
signs and terms, 34, 37 
three-place multipliers, 39 
two-place multipliers, 37 


Nautical measure, 142 

Net profit, 251 

Numbers 
fractions, 7-9, 65-68, 117 
large, 5, 8, 11-12 
meaning of, 5-9 


mixed, 66, 70, 73-75, 78-80, 118- 


19, 121-27 


place value in, 6-8 

reading and writing, 5-12 
Roman, 13 

rounding off, 10-12, 124, 167 


Overhead, 251-52 


Parallelogram, 211 

Parcel post, 247 

Per cent 
above 100, 152 
addition, 151 
decimal equivalent, 149-50, 153-55 
finding, 165-67, 169, 183, 185 
fraction equivalent, 154-55 
meaning of, 149-50 
percentage, finding, 156-57, 183 
review, 170, 278 
rounding, 167 
signs and terms, 149, 156, 181-83 
subtraction, 151 
three kinds of problems, 183 
whole quantity, finding, 181-83 

Percentage, 156-57, 183 

Perimeter, 108 

Postage, 247 

Problems, basic understanding 
add or subtract, 29 
add, subtract, multiply, divide, 56 
add, subtract, or multiply, 40 
five types of one-step, 85 
incomplete, 96 
meaning, 21, 26, 29, 40-41, 56, 90, 

145, 183 
steps in solving, 21, 26, 29, 41 
three kinds of fraction problems, 90 
three kinds of per cent problems, 
183 

three or more steps in, 89 
two-step, 86-87 
unnecessary information in, 97 
without numbers, 95 

Problem situations 
American people, 262 
amphitheatre, 261 
area and population, 139 
budgets, 158-59 
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Problem situations (continued) 
buying and selling, 161, 175-76, 
250-53, 263 
cash accounts, 44-45 
cooking, 112 
dates, finding, 43 
depreciation, 185 
education, 244 
elections, 174 
food production, 264 
forest resources, 189 
gardening, 49 
installment buying, 175-76 
insurance, 242-43 
measuring electricity, 201-04 
measuring gas, 199-200 
mineral production, 266 
ordering by mail, 246 
paper route, 33 
parcel post, 247 
paying for public services, 186-87 
population growth, 258 
receipts, 245 
receiving and paying interest, 
248-49 
safety, 228, 241, 259 
science, 267-69 
traffic and transportation, 38, 
257, 259-60, 265 
travel, 134-35 
sports, 169 
vacationing, 17 
Problems to solve, miscellaneous, 
5,-12,.21,.26, 29,.33,36,40-45,49, 
52, 56, 61, 71, 76, 80-81, 85-94, 
97, 102, 105-07, 109-13, 120, 126- 
27, 129, 133-35, 188, 142-45, 151- 
52, 157, 161, 166-69, 171-77, 182, 
184-89, 198-205, 209-10, 213-18, 
221, 241-43, 246-48, 250, 252-53, 
257-69, 278-79, 281 
Profit, 250-51 
Profit and loss, 251-52 
Profit margin, 250 


Receipts, 245 
Rectangle, 108-09 


288 


Rectangular solid, 137, 218-20 

Review and practice, miscellaneous, 
14-15, 30-31, 46-47, 62-63, 82-83, 
98-99, 114-15, 130-31, 143-46, 162- 
63, 178-79, 190-91, 206-07, 222- 
23, 238-39, 254-55, 270-71, 273-81 

Review, oral, 14-15, 31, 47, 63, 83, 
99,115, 131, 144, 146; 163, 179, 191, 
223, 239, 255, 271, 273, 279, 280 

Roman numbers, 13 

Rounding numbers, 10-12, 124, 167 


Scale drawings, 197-98 

Solids 
cone, 137 
cube, 137 
cylinder, 137 
hemisphere, 137 
rectangular solid, 137, 218 
sphere, 137 

Sphere, 137 

Square, 108 

Subtraction 
checking, 25 
estimating answers, 28 
facts, 24 
fractions, common, 72-73 
fractions, decimal, 119 
large numbers, 27 
meaning of, 24, 26 
per cents, 151 
problems, 26, 28 
process, 25, 27 
relation to addition, 24 
review, 274 
signs and terms, 24 


Tests, 16, 32, 48, 64, 84, 100, 116, 
132, 147-48, 164, 180, 192, 208, 
224, 240, 256, 272, 282-83 

Timetables 
airline, 135 
railroad, 134 

Time zones, 133-35 

Trapezoid, 213 

Triangle, 108, 212 


Volume, 218-21 
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